te 
ry 


FOUNDRY TRADE JOURNAL 


WITH WHICH IS INCORPORATED 


THE IRUN AND STEEL TRADES JOURNAL 


VoL. 47. 


Thursday, July 21, 1932. 


No. 831. 


PUBLISHED WEEKLY. 


Bubscription Terms: 15s. per annum. 
Forcign and Colonial: 17s. 6d. per annum. 
All Subscriptions are payable in advance. 


All Communications to be addressed to the Editor 
the Advertisement Manager, or the Publisher of 


THE FOUNDRY TRADE JOUPNAL, 
49, WELLINGTON STREET, LONDON, W.C.2. 


Telegraphic Address: “ Zacatecas, Rand, London.” 
Telephone: Temple Bar 3951 (5 lines). 


Contents. 


A Castings Development Committee ... ow 
Catalogues Received... 30 
A Résumé of the Work of the Malleable Iron Sub- 
Committee of the Institute of British Foundrymen 31 
Publication Received .. .. B & 
Quantity Production of Grey-Iron Castings 2 
37 


Cheap Method for Making Pattern-Plates ... 
This Week’s News in Brief... 
August’s, Limited, and Davy Brothers... .. .. 42 


THE FOUNDRY TRADE JOURNAL IS THE 
OFFICIAL ORGAN OF THE 
INSTITUTE OF BRITISH FOUNDRYMEN; 
THE WELSH ENGINEERS’ AND FOUNDERS’ 
ASSOCIATION, AND THE FOUNDRY TRADES’ 
EQUIPMENT AND SUPPLIES ASSOCIATION. 


Institute of British Foundrymen. 


PRESIDENT: 1932-33: 
Stobie, M.I.E.E., Langholm. South Drive, 
Harrogate. 
LIST OF SECRETARIES— 

General Secretary : T. Makemson, Saint John Street 

Chambers, eansgate, Manchester. London 
fice: 49, Wellington Street, London, W.C.2. 

Birmingham, Coventry and West Midlands: L. W. 
Bolton, 21-23, St. Paul’s Square, Birmingham. 

Sheffield: T. R. Walker, 33, Ladysmith Avenue, 
Nether Edge, Shéffield. 

Scottish: J. Bell, 60, St. Enoch Square, Glasgow. 

Lancashire: J. E. Cooke, 1, Derbyshire Crescent, 
Stretford, Manchester. 

London: H. W. Lockwood, Stewarts & 
Limited, Winchester House, Old Broad 
London, E.C.2. 

Newcastle-upon-Tyne: J. W. Eckford, 4, Mosley 
Street, Newcastle-upon-Tyne. 

East Midlands: H. Bunting, 82, Otter Street, Derby. 

West Riding of Yorkshire: 8.W. Wise, 110, Pullan 
Avenue, Eccleshill, Bradford. 

Wales and Monmouth: J. J. McClelland, 12, Clifton 
Place, Stow Hill, Newport, Mon. 

Middlesbrough: F. A. Harper, “The Briars,” 
Bishopton Road, Stockton-on-Tees. 


Victor 


Lloyds. 
Street, 


Foundry Trades’ Equipment and Supplies 


Association. 
President: D. H. Wood, 
Titan Works, Charles Henry Street, Birmingham. 


Secretary: K. W. Bridges, Grand Buildings, 
Trafalgar Square, London, W.C.2. 


Welsh Engineers’ and Founders’ Association. 


Secretary: E. J. Griffiths, 2, Royal Metal 
Exchange, Swansea. 


XUM 


BRITISH CAST IRON RESEARCH ASSOCIATION. 
The Registered Office and Laboratories of the B.C.I.R.A. are at :— 
21-23, ST. PAUL’S SQUARE, BIRMINGHAM. 
Telephone: Central 1885. Telegrams: CIRA, 
The B.C.1.R.A. Scottish Laboratories are :— 
Foundry Technical Institute, Meek’s Road, Falkirk (Telephone 332). 


Thinking Alike. 


It is highly significant that almost immediately 
after we had penned the leader which appeared 
in our last issue, suggesting that the steel-found- 
ing industry should co-operate in some form of 
technical organisation as evidence that the 


- industry is furnishing service to the public, Lord 


Rutherford should make exactly the same point 
in opening the new laboratories of the Cast Iron 
‘Research Association. He pointed out that 
political, financial and economie changes had 
taken place during the past year and that these 
must profouadly modify the outlook of national 
industries, because industries which were _pre- 
viously exposed to the blast of unrestricted com- 
petition now enjoyed the comparative shelter of 
a protective tariff. He earnestly hoped that 
advantage would be taken of this opportunity for 
the reorganisation of industry, the modernisation 
of its apparatus and the development of research, 
which experience had shown was essential if 
industry was to compete on equal terms in the 
world of to-day. He added that the public would 
expect any industry that was protected by a 
tariff should be thoroughly aware of the need for 
organisation and the need for scientific research. 
The most obvious and valuable sign that an 
industry was alive to its duties was in financing 
a research association to improve its products, 
with funds commensurate with the scale of the 
industry concerned. Lord Rutherford is not con- 
cerned with political action, but he occupies an 
important official position as Chairman of the 
Advisory Council to the Department of Scientific 
and Industrial Research, and the Government 
has never failed to take the advice of this 
Council, which contains the best scientific men 
of the day, who serve for a period of a few years 
and are then replaced by others. We should 
be failing in our duty to the industry if we 
omitted to emphasise this point. The main diffi- 
culty is that so few foundries are organised in 
trade associations able to act for the trade as a 
whole, and consequently in the main the response 
must come from foundries individually. At the 
same time we believe that the fact that a 
foundry does not belong to a trade association 
does not absolve it from taking the required 
action. If the tariff is lost the responsibility will 
belong to the individual foundries. 

We say that insufficient foundries are organised 
in trade associations, and this is quite true 
ir the ironfounders’ associations alone are con- 
sidered. At the same time many foundries are 
attached to other manufacturers’ associations by 
virtue of their interest in products which include 
castings as an integral part. The Engineering 
Employers’ Federation is a case in point, and we 
suggest that such bodies as this, the British 
Engineers’ Association and even the Federation 
of British Industries, should see to it that the 
valuable asset of protective tariffs is neither lost 


nor modified through any failure on the part of 
the industry to act in individual cases. 

We have constantly bewailed the lack, in this 
country, of what we have called ‘‘ foundry con- 
sciousness ’’; that is, the inability of many works 
who have foundries to consider themselves as 
founders. We hope that this will not deter the 
ironfounders’ associations from acting on behalf 
of those whom they represent, nor of the other 
associations referred to, from dealing with the 
matter so far as it affects their membership. As 
far as we are aware the foundry industry is 
taking no steps to act collectively for reorganisa- 
tion in the way that the steel industry is acting. 
Much as we dislike repetition, we feel that the 
tariff is much too valuable to be lost by an over- 
sight of this kind. 


A Castings Development 
Committee. 


The Mining Association of Great Britain, in 
conjunction with the distributors and exporters 
of coal, has established a Coal Utilisation Coun- 
cil, with the object of increasing the consump- 
tion of this commodity. The railway companies 
are appointing commercial managers, whose job 
it is to sell transport. The drop-forgings manu- 
facturers have for many years co-operated to 
increase the sale of their commodities. In 
America the foundry industry essays to increase 
the consumption of castings through the Grey 
Iron Institute and the Steel Castings Develop- 
ment Association. The hoardings tell us to 
More Fruit ’’ and ‘‘ Eat More Fish.” 
Thus it seems germane to ask, ‘‘ What is the 
foundry industry doing, co-operatively, to in- 
crease the total consumption of castings? ’’ We 
are well aware that its representative bodies 
have been very much occupied with more press- 
ing business in recent times, but increased 
activity on the part of its associations might well 
result in additional support. We do not for 
one moment suggest the blatant methods of those 
industries which supply the ‘‘ man in the street.” 
Obviously, the appeal must be to the specialist. 
The industry might make a collection of failures 
made through attempting to replace castings by 
competitive materials. Not every welding has 
been successful, nor has the complete range of 
plastics put forward as being superior to brass 
ware. Wrought material has not been an un- 
qualified success in its attempts to replace cast- 
ings for high-pressure, high-temperature valves. 
Inelastic cast iron is in many castings superior 
to steel, and a slogan in this connection worded, 
“A bend is worse than a break,’’ could usefully 
be used. Such a collection might be shown to 
advantage in technical exhibitions and thus 
follow the lead of yet another co-operative effort 
—the Rubber Growers’ Association. Advantage 
could be taken of such an exhibit to educate 
engineering designers to get the best out of the 
enormous range of cast products now available ; 
to help the buyer word his orders so as to mini- 
mise correspondence and avoid the possibilities of 
mistakes. These, then, are just a few of the 
activities and potentialities of a well-organised 
Castings Development Committee. 
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Catalogues Received. 


Bronze Castings. — We have received from 
Messrs. David Brown & Sons (Huddersfield), 
Limited, Huddersfield, an advance copy of Book- 
let T.I. for review. Of suitable size for filing, 
it is jacketed in dark blue relieved by a bronze 
plaque depicting a bull, as Taurus is the trade 
mark for the firm’s products. The presentation 
of this brochure immediately gives an excellent 
impression. It is artistic, well illustrated and 
admirably compiled. 

The compiler obviously knows both what to 
say and how to say it, and he has impressed his 
personality on the catalogue. It is obvious that 
he is extremely cognisant of the worth of scien- 
tific control in the manufacture of bronze cast- 
ings. He has infinite faith in the centrifuga! 
method of their manufacture. He, we should 
imagine, is no lover of the proprietary alloy, 
yet withal he recognises sincerely the contribu- 
tion made by the moulder and melter. Only one 
trade mark, Taurus, has been used, but it 
represents 12 types or grades of alloys. After 
devoting a couple of pages to the history and 
development of the art of bronze founding, the 
compiler has addressed a short note to the 
buyer by expounding that ‘‘ all is not gold that 
glitters,’ in so far as this adage applies to bronze 
castings. We were especially attracted to the 
remarks on the influence of composition on 
physical properties. Here is a statement which 
any engineer can appreciate. It is scrupulously 
accurate, and yet no reference has been made 
to the Greek alphabet or the technical jargon 
of the metallurgist. The centrifugal-casting pro- 
cess, as applied to bronze, was pioneered by this 
company, and industry owes much to their enter- 
prise. Naturally, they are proud of the position 
they have achieved, and are jealous that the 
reputation of non-ferrous centrifugal castings 
should be maintained. 

The section on the raw materials used is ex- 
tremely illuminating and instructive to bronze 
founders in general. It is pointed out that for 
a current expenditure of a maximum of ld. a 
Ib. one should be in a position to use electro- 
lytic copper and Strait’s tin instead of scrap 
material. At this position of the brochure we 
were attracted to the photomicrographs. These 
have been excellently chosen, and unlike some we 
have seen included in pamphlets, carry a definite 
message for the metallurgist and to a limited 
extent the engineer. We were particularly 
pleased to see that proper paper and ink had 
been used for reproducing the photomicrographs. 
Sections on melting practice, casting tempera- 
ture, analyses of bronzes, physical tests follow. 
In each, reference is made to apparatus utilised 
for controlling these factors. Then the compiler 
returns again to the attack by addressing par- 
ticularised advice to the buyer in order to 
amplify his initially outlined generalities. It is 
done delicately and in a dignified yet impressive 
manner: Finally, the brochure sets out the 
chemical composition and detailed physical pro- 
perties, together with a short verbal description 
of each of the 12 alloys coming within the ambit 
of Taurus bronze castings. In several cases 
they are specifically identified with the B.S.I. 
specifications. We congratulate those who have 
collaborated in the production of this catalogue, 
which marks a new era in this particular branch 
of castings publicity, but we still retain an open 
mind as to whether a collection of trade marks 
may not be better than one plus grading marks, 
hut space prevents elaboration here. The cata- 
logue is available to our readers at the price 
of ls. per copy. 

Electric Resistance Furnaces.—A four-page 
leaflet received from Wild-Barfield Electric Fur- 
naces, Limited, Elecfurn Works, North Road, 
London, N.7, emphasises in a few short para- 
graphs the outstanding features of electric fur- 
naces when utilised for heat-treating steel and 
the services the firm accord to their clients. 


FOUNDRY TRADE JOURNAL. 


Correspondence. 


[We accept no responsibility for the statements 


made or the opinions expressed by 
correspondents. 


our 


Aachen Technical High School. 
To the Editor of Tue Founpry Trape Journat. 


Sir,—It is unfortunate that Mr. Smeeton did 
not read more closely my note in your issue of 
June 2, page 343, on the Aachen Technical 
High School, before writing the letter published 
in your issue of the June 23 (page 378). I 
most emphatically did not say, as Mr. Smeeton 
suggests, that the Technical School at Aachen 
was ‘‘the only one im Germany which had 
university rank.’’ I said: ‘‘ For a number of 
years it has been the leading metallurgical 
school in Germany in an institution of university 
rank.”’ 

Mr. Smeeton appears to think that my 
remarks applied to general metallurgy, but they 
referred most specifically and_ solely to 
‘* foundry engineering and metallurgy.’’ Of the 
excellent work done by the other great tech- 
nical schools in Germany in the field of general 
metallurgy I have already written in your 
columns, for in an article on German foundry 
training in your issue of March 6, 1930 
(page 173), I noted 13 of these schools and actu- 
ally gave the number of metallurgical students 
in residence for the year 1928 at the five schools 
mentioned by Mr. Smeeton. I showed that 
Aachen not only had more students of metal- 
lurgy than any other institution of like rank, 
but that the proportion of these to the total 
student roll is greatest at Aachen. Almost one 
student in four studies metallurgy at Aachen, 
and it has half as many students of metallurgy 
as the remaining four institutions put together. 

It is only to be expected that these institu- 
tions deal to some extent with foundry work. 
The same applies even to the metallurgical 
departments of the British universities, in spite 
of the rather different educational ideal here 
which does not encourage what is regarded as 
premature specialisation. The whole point, to 
quote my 1928 article again, lies in the fact 
that ‘‘a much greater degree of specialisation 
in foundry training is to be found there (Aachen) 
than at any other similar institution in 
Germany.’’ Since that time this has become 
even more marked, and full-time students can 
specialise in foundry science and practice. As 
a consequence it is quite correct to say, as in my 
note of June 2 last, that ‘‘the school has 
in recent years become what is virtually the only 
school of foundry engineering and metallurgy of 
university rank in Europe...’ and has been 
given a new title, The Foundry Institute. 

To deal with the other alleged inaccuracy men- 
tioned by Mr. Smeeton, I said nothing about the 
granting of university degrees by the school. 

Yours, etc., 
J. G. Pearce, 
Director. 
The British Cast Iron Research Association, 
21-23, St. Paul’s Square, Birmingham. 


Symposium on Stee! Castings.—Outstanding in the 
contributions of knowledge and data to the ferrous 
metal field, at the annual meeting of the American 
Society for Testing Materials in Atlantic City, June 
20-24, was the Symposium on Steel Castings, spon- 
sored jointly with the American Foundrymen’s Asso- 
ciation. Ten Papers were given covering the 
important phases of the industry. The importance 
of careful design was emphasised. Alloy steels for 
castings were the subject of three Papers, involving 
medium pearlitic steels, corrosion-resistant steels and 
the austenitic manganese steels. More reliable data 
are needed in the use of the corrosion-resistant 
steels, but those now available were admirably 
condensed in this Paper. 


21, 1932. 


Random Shots. 


The Editor has received the following epistle, 
for which he accepts no responsibility :- 

W. E. Cantettum, Unuimitep. Wiean. 

Sir,—Our attention has been called to the 
letter from Messrs. Dubb & Parsons, Ltd., ot 
Wiltshire, published in your issue of June 23, 
page 378, wherein they put forward the claim 
to be the oldest firm in the foundry trade to-day. 
This extravagant claim they base on the (unsub- 
stantiated) statement that their firm was 
founded by one, Quintus Curius, a Roman Cen- 
turion, in the year a.p. 100. We do not know 
the exact date of the foundation of our firm, 
but we assert, without fear of contradiction, 
and can prove to you, Sir, that so far as age 
is concerned, a comparison of the record of 
Messrs. Dubb & Parsons to our own is to com- 
pare the unborn son of your great-great-great- 
granddaughter, Sir, to the paternal grandparent 
of Zara Agha. 

The origin of our firm is lost in antiquity, 
but we do know that it was in existence at the 
time of the earliest of the Pharaohs. It was 
by the aid of rollers sent by us that the great 
Pyramids were got into position. People to-day 
profess to be puzzled by the engineering feat 
involved in getting the blocks of stone compris- 
ing the Pyramids into existence, but the method 
used is made quite clear in MSS. preserved in 
our records. The Ancient Egyptians employed 
what was a simple—and, to our mind—obvious 
method. They dug wide holes, corresponding in 
depth to the height of the Pyramids, in the 
sands, and built the Pyramids therein. The 
whole of the surrounding Jand was then levelled 
to the depth of the holes dug, thus leaving the 
Pyramids standing high above the ground. We 
have, of course, notified the British Museum 
and other authorities, of this fact, but they 
chose to ignore it. 

We do not propose to trace the history of our 
firm throughout the ages, as those braggarts, 
Messrs. Dubb & Parsons, have done. We have 
shown that we were in existence not only in 
A.D., but in B.c., and for all we know E.F. 
as well. And this letter shows that we are 
active to-day. And that is that. But we can 
give you two more interesting incidents, which 
indicate the esteem in which our products have 
always been held by the nobility and gentry. 
For many years we held the contract for supply- 
ing clouts to the Royal household in Ancient 
Rome. It is unnecessary to remind you that 
a clout in those days signified a metal bed- 
warmer. They were, as a matter of fact, made 
of iron, and, of course, they were cast. Owing 
to the sandy nature of the soil about there, and 
to the poor quality of the iron ore obtainable 
in those times, these clouts wore out com- 
paratively quickly, their life being approxi- 
mately five years. This was due to the con- 
stant rubbing of sandy feet on the outside casing 
of the clout. The clouts were, as we have said, 
cast, and this gave rise to the saying—some- 
what distorted by modern usage--of ‘‘ Cast Nero 
a Clout.’ 

We hesitate to trespass further upon your 
space, but would like to relate one other inci- 
dent. In Shakespeare’s time, our works having 
then been transferred to England, we received a 
visit from the great Bard, and were able to show 
him in course of operation the new process of 
die-casting, then just invented—by us. He was 
very impressed, and afterwards told us that it 
was this visit which inspired him to put into 
the mouth of King Richard (Richard III, Act 
V, Se. IV), the words :— 

‘*T have set my life upon a cast, 

And will stand the hazard of the die.’ 
Yours, ete., 
W. E. Cantettum, UNLIMITED. 


Marksman. 
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A Résumé of the Work of the Malleable Iron 
Sub-Committee of the Institute of British 


Foundrymen. 


Introduction. 

This Paper is a record of the work of the 
Malleable Sub-Committee (of the Technical Com- 
mittee) since its inception on October 18, 1930, 
to the present date (May, 1932); and is based 
on the various Reports presented to the parent 
Committee during that time. 

As requested by the Technical Committee, al! 
the available specifications were first examined. 
The following were collected :— 

B.E.S.A. K17-18. April, 1925. 

B.E.S.A. 309/10. 1927. 

B.E.S.A. 143 and 154. 1922° 

B.C.1I.R.A. No. 22. October, 1928. 

London County Council. 

Admiralty. MS/3035. 

A.S.T.M. 

International Malleable Cast-Iron Specifica- 
tions. 

Air Board C.I.2. 

German Specifications. Te 32.92, Te 38.92, Te 
35.92, Te 38.92 D, Te 35.92 D. 

French Specifications. 

Railway Specifications. 


1915. 
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Fic. 1.—BLacKk-HEART MALLEABLE Cast IRON 
TENSILE STRENGTH AND ELONGATION 
PLotteD AGAINST DIAMETER OF Bar. 
TESTS MADE IN “ As-cast’’ CONDITION. 


A number of others were collected from indi- 
vidual firms, and whilst the existence of specifi- 
cations issued privately by consumers or manu- 
facturers was known, it was felt that to obtain 
these for publication was to ask for information 
of a commercial character, and this was definitely 
outside the scope and work of the Committee. 
The majority of the specifications appear to be 
based on the B.E.S.A. (B.S.I.) Specifications 
Nos. 309 and 310 of 1927, and as the Institute 
of British Foundrymen was represented on the 
Committee compiling these specifications, it was 
decided that the examination of these two speci- 
fications should form the basis of the work of 
the Sub-Committee; having in view, if it were 
found necessary, an improved specification and 
making its provisions universally accepted and 
used by both manufacturers and consumers of 
malleable castings. 


B.E.S.A. (B.S.I.) Specifications Nos. 309 and 310, 1927. 


Since the examination was of a general charac- 
ter it was felt that both types of malleable cast 
iron, viz., white-heart (or Reaumur) and black- 
heart (or American) could be inspected together. 

These specifications are dated November, 1927, 
and it was felt that improvements in the manu- 
facture of malleable since that date were such 
that the old specifications should be thoroughly 
examined, and, if necessary, suggestions for a 
new specification drawn up. As is well known, 
the specifications deal particularly with me- 
chanical tests upon a standardised size of test- 
bar, and allow of a wide range of chemical 
composition. This latitude in composition is 
approved of by the Sub-Committee in the light 
of their experience and from the results obtained 
upon the various specimens examined in the 
course of the work undertaken. 


Discussion has shown the specifications to be 
unsatisfactory in the following matters :— 

(1) The standard set is low, easily attained 
and often exceeded by the manufacturer. It 
seems, therefore, that, to make progress, this 
standard should be re-examined and _ possibly 
raised. 

(2) A standard-sized test-bar is called for, and 
this cannot always represent various sizes of 
castings. It is quite definite in the manufacture 
of white-heart malleable that castings of different 
thicknesses must be annealed under different con- 
ditions, and therefore test-bars of a standard 
thickness, annealed with these different-sized 
castings, cannot give a true indication of the 
annealing of the batch they represent. 

(3) The provision of three round and three 
flat bars for every batch of castings is irksome 
o the manufacturer, particularly when the 
quantity of castings ordered is small. 

(4) The inspector must rely on the integrity 
of the manufacturer as to whether the test-bars 
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are cast at the same time as the castings and 
annealed with them. , 


(5) The specification is not designed to cover 
castings suitable for electrical or magnetic in- 
duction purposes. 


(6) The specification does not distinguish be- 
tween castings for high- or low-grade work. In 
many cases, such as ironmongery, castings of 
lower specification, and hence cheaper material, 
would be suitable, whilst castings upon which 
life depends, such as automobile work, require a 
different specification. 


Many of these objections can be overcome. 
One suggestion which has been put forward by 
the B.C.I.R.A.' is to use a different-sized test- 
bar to represent various castings. The Associa- 
tion suggests the use of three sizes of test-bar, 
viz., 0.253-in., 0.564-in. and 0.977-in. dia. The 
two smallest to be used for white-heart and thin- 
walled castings, and the two largest to be used 
for black-heart and thick-walled castings. The 
smaller size has also been advocated by Stotz? 
and by Rémy.’ 

The use of a standard-sized test-bar with vary- 
ing requirements might also be considered. Thus 
it might be possible to use the standard 0.564-in. 
dia. bar with a higher specified ductility when 
used with thick castings requiring very thorough 
annealing, and a lower ductility (and possibly 
higher strength) when used with thin, small cast- 
ings requiring less annealing. 

But mechanical testing alone cannot overcome 
all these difficulties, and a suitable microscopical 
examination, either in conjunction with the 
B.E.S.A. (B.S.I.) specification or alone, could 
possibly be evolved to give satisfaction in all 
cases, and this should be given serious con- 
sideration. 


31 


It was therefore decided to discuss the follow- 
ing points in an effort to reach finality :— 

(1) The use of varied-sized test-bars to suit the 
type of casting. 

(2) The use of a standard-sized test-bar in 
conjunction with varied requirements to suit the 
type of casting. 

(3) The possibility of having more than one 
standard grade of malleable. 

(4) The effect of and the inclusion in the 
specification of a repeated impact test. 

(5) The creation of a specification covering a 
test for castings for electrical work where pro- 
perties such as magnetic permeability are of 
greater importance than tensile strength. 

(6) The inclusion in the specification of a 
clause covering the after-treatment of malleable, 
such as welding, brazing or galvanising. This 
particularly to be a guide to the buyer as to 
what he may expect from malleable cast iron. 

(7) The creation of a microscopical specifica- 
tion and its application:—(a) In conjunction 
with standard mechanical tests; (b) as an 
acceptance test; and (c) as a means of investi- 
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gating service-failures in cases where the 
original mechanical test results were satisfactory. 


Use of Varied-Sized Test-Bars with Standard 
Requirements. 

In the B.C.I.R.A. Paper already referred to, 
Dr. Norbury shows that, with the exception of 
the transverse test, the mechanical tests on mal- 
leable decrease as the size of the section in- 
creases, and the Sub-Committee is confident that 
the suggestion of using varied-sized bars to 
represent varied-sized castings is a step in the 
right direction. Due consideration, however, 
will show some problems in the way of its suc- 
cessful adoption. The founder handling a wide 
range of sizes will be embarrassed by a number 
of different patterns, and difficulty will certainly 
be encountered in ensuring that the correct size 
of bar is cast each time. Also, the effect of small 
surface faults, etc., on the smaller-sized bars is 
magnified unduly, and in the case of larger bars 
unsoundness is frequently encountered owing 
to gating and feeding difficulties in large elon- 

ated section. 

The Sub-Committee cannot agree to the 
generalisation, as set forth in the B.C.I.R.A. 
Paper, that light castings are usually 
white-heart, and heavy castings black-heart, and, 
therefore, that the smaller test-bars be used for 
white-heart, with the larger ones for black-heart. 
Large outputs of heavy-sectioned white-heart 
are known, and also black-heart less than one- 
eighth of an inch in thickness. Therefore, it is 
felt that the same range of test-bars should be 
used for both types of malleable. 

Other problems also suggest themselves, such 
as the decision as to the size of bar to be cast, 
the position of the bar for annealing, whether 
more than one bar shall be cast in the case of 
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widely varying sections, and, if so, how far the 
results on one shall affect the interpretation of 
the others. 

These recommendations are definitely progres- 
sive, and the sub-committee feel that by first 


investigating the correlation of microstructure ¢ 


Fic. 4.—Poor or 
with strength they will be furthering the work 
and collecting information which should be use- 
ful in compiling final recommendations. 


Use of Standard Size Test-Bar with Varying 
Requirements. 
As previously mentioned, an alternative to the 
above in the shape of a standard bar with modi- 
fied requirements is well worthy of consideration. 


Fic. 6 1s A TYPE LIABLE TO EXHIBIT SHRINKAGE. 


A single size of bar will cause little trouble in 
the foundry. There is no danger of pouring the 
wrong mould, the size can be selected so as to 
minimise the effect of surface imperfections, 
and, in any case, the effect of these is unified. 
The gating and feeding could be studied to 
ensure a perfectly sound casting and the method 
standardised. 

The actual position of the test-bar in the 
annealing box would be of slight consequence 
since the test could easily be interpreted for 
each thickness of section. As already stated, 
a higher test would be specified in the case of 
heavy castings requiring very thorough treat- 
ment, and a lower test in the case of small, 
easily annealed parts. 

The selection of the actual test to be called 
for on any particular batch would present no 
difficulty after some preliminary experimental 
work had been done. This is quickly seen from 
Fig. 1, taken from a private communication from 
Mrz. Pearce.’ The curve shows the decrease in the 


TEST- 
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strength and elongation of black-heart with in- 
creasing thickness of section. From this curve 
the inspector or buyer can readily see the 
strength of the various sections under considera- 
tion and call for tests accordingly. Thus, if the 


‘astings were not of the highest quality and 


Bar. 


only required for low-service conditions, the 
inspector could accept on a 4-in. bar any figures 
falling within the range from, say, { in. to 
2 in. But if the castings are required for high- 
service work, such as automobile parts, the test 
could be specified within narrow limits to ensure 
the maximum possible strength in the weakest 
part of the design. This feature should appeal 
particularly to designers. 


It would be necessary to prepare a number of 
charts or curves similar to Fig. 1 for the various 
materials, and possibly firms would desire to 


Fic. 8.—Tuis METHOD Is ALSO SATISFACTORY. 


work to'their own chart. 
the simplest and cheapest character, and the 
system could be adopted very _ readily. 
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This work would be of 


The 


Sub-Committee intend to investigate this matter 
more fully as soon as the other portions have 
been fully considered. 


Fic. 5.—Tuis Type 1S LIABLE TO Laps. 


Varied Grades of Malleable. 


Due consideration immediately shows the 
futility of working to the same specification for 
castings to be used under widely varying condi- 
tions. It is obviously wasteful to make door 
knockers and buckles to the same specification as 
aircraft and automobile parts. Therefore, it is 
decided that recommendations should be made in 


Fic. 7.—THis GIVES Sounp Bars. 


respect of the following castings :—Agricultural 
castings; aircraft; automobile castings; colliery 
work; .electrical work; engines; general iron- 
mongery ; lifts, cranes, conveyors, etc. ; machine 
tools, textile machinery; railways and _ ship- 
building. 

This, however, cannot be done until the present 
preliminary examination is finished, and the 
testing conditions standardised. 


Impact Testing. 

The resistance of malleable to shock stresses 
has been discussed from time to time, but the 
Sub-Committee is not aware of any conclusive 
data on the subject. For example, opinion has 
been expressed that black-heart ought to be 
exceptionally resistant to repeated impact, and 
therefore is especially suitable for such parts as 
couplings, but whether or not this is based on 
experimental evidence is not known. The theory 
advanced is that the free graphite in the form 
of nodular or temper carbon acts as a number of 


min 
the 
V 
the 
shou 
inte 
prey 
the 
tem] 
were 
not 
the 
size 
size, 
the 
stre 
pret 
arra 
mus 
to t 
whe 
mitt 
gati 


Tl 
cast 
dese 
few 
and 
whit 
able 
tion: 
mea! 
curv 
ordi 
pern 
seen 
whit 
spec 
Fig. 
show 


mall 
meal 
tinu 
creat 
and 
man 


Co 
and 
treat 
mate 
Most 
ing, 
polis 
The 
origi 
whet 
or n 

Co 
tially 
grap 
addit 
sider 
such 
the ] 
the | 
cooli 
ing ¢ 
to th 
ing 
stabk 
vario 
troos 


rate 
fied | 
Obvi 


J 
nate 
TI 
high 
— that 
4 
4 


ural 
iery 
ron- 
hine 
hip- 


sent 
the 


Psses 
the 
has 
» be 
and 
[Ss as 
1 on 


eory 
form 
of 


21, 1932. 


minute cushions and absorbs the shatter force of 
the shock. 

Very little other information is available and 
the Sub-Committee feels that a series of tests 
should be made to throw more light on this very 
interesting subject. Owing to the necessity of 
preparing special test-bars and arranging for 
the tests to be made, the matter was, however, 


temporarily shelved until the microstructures 
were investigated. Also, since malleable is 


not a homogeneous material, and in addition to 
the many constituents present, may vary in the 
size of these constituents and in the actual grain- 
size, it was considered that a full knowledge of 
the effect of the microstructure on the tensile 
strength, etc., would be very helpful in inter- 
preting the results obtained. Obviously the 
arrangement of the various micro-constituents 
must have a very marked effect on the resistance 
to the very involved stresses set up by shock, 
whether repeated or otherwise. The Sub-Com- 
mittee, therefore, feel justified in first investi- 
gating the microstructure. 


Electro-Magnetic Properties. 


The electro-magnetic properties of malleable 
cast iron have not received the attention they 
deserve. Published information is restricted to a 
few sources only, notably H. A. Schwartz,‘ Evans 
and Peace® on black-heart and H. Field* on 
white-heart. This information shows that malle- 
able possesses very high permeability and excep- 
tionally low hysteresis loss. Induction and per- 
meability curves are shown in Fig. 2. The 
curves for malleable are compared here with an 
ordinary soft cast iron and with a special high 
permeability magnet-steel casting. It will be” 
seen that the maximum permeability of both 
white-heart and black-heart is superior to the 
special steel. Hysteresis loops are shown in 
Fig. 3. The small area of the loop for malleable 
shows the least amount of energy lost in alter- 
nately magnetising. 

These properties are of considerable value to 
the electrical industry, and in general where 
high permeability is required, strength is of 
lesser importanceyy It is felt, therefore. that 
there is need for a specification for malleable for 
electrical purposes. It is interesting to observe 
that in Germany there are specifications for 
malleable covering magnetic induction and per- 
meability.’ The Sub-Committee intends to con- 
tinue work which shall ultimately lead to the 
creation of such a specification in this country 


and hopes to obtain the support of the electrical 
manufacturers, 


After Treatment of Malleable. 


Considerable ignorance exists amongst buyers 
and users of malleable as to the processes or 
treatment which may be used on the annealed 
material without impairing the properties. 
Most of the treatments, such as brazing, weld- 
ing, galvanising (and in some cases grinding or 
polishing) entail the use or generation of heat. 
The degree of this heating, together with the 
original structure of the casting, determines 
whether the process can be used with safety 
or not. 

Correctly-made black-heart consists substan- 
tially of the stable constituents, ferrite and 
graphite (temper carbon), whilst white-heart, in 
addition to these two constituents, contains con- 
siderable amounts of metastable constituents, 
such as pearlite and cementite. Heating above 
the lower critical point will cause re-solution of 
the graphite and carbides, and if the rate of 
cooling is similar to that of the original anneal. 
ing evcle, the resultant structure will be simiiar 
to the normally-annealed material. Faster cool- 
ing will leave greater quantities of the meta- 
stable transition constituents, such as_ the 
various forms of pearlite, free cementite, 
troostite, etc. There is also a time lag in the 
rate of solution, and the structure will be modi- 
fied in accordance with the duration of heating. 
Obviously, therefore, if heating is taken above 
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the critical point, unless the cooling is retarded 
as in the annealing process, the effect of all re- 
heating is to convert the malleable into a 
material similar to the higher-carbon steels, i.¢., 
to confer greater strength with lower ductility. 
Usefui work could be done in tabulating the 
temperatures used in the various processes and 
their effect on the properties of malleable." 

Some work has recently been published by 
Riggan’ on the forging of black-heart malleable. 
He shows that greatly increased strengths may 
be obtained, though this is accompanied by lower 
elongation. Figures are given showing an in- 
crease in tensile strength from 21.8 tons per sq. 
in. to 46.8 tons per sq. in., with a drop in elon- 
gation on 2 in. from 11 to 3 per cent. Riggan 
suggests that this process might be useful in 
producing a casting requiring greater strength 
in one part to another. 


Setting Malleable Castings. 


Malleable castings frequently require ‘‘ set- 
ting’ or ‘‘straightening’’ after annealing 
before they are acceptable to the customer. 
This operation varies widely in different works, 
some reheat the castings and perform the de- 
forming operation whilst hot, others reheat and 
cool slowly after bending, whilst others do not 
reheat at all. It has been contended that if the 
casting is ‘‘ normalised ’’ (i.e., heated to 900-950 
deg. C. and cooled in air) before setting, con- 
siderable deformation can be performed with 
safety. This theory is based on the assumption 
that white-heart consists largely of the steely 
constituents such as pearlite and cementite. 
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But any deformation is bound to cause consider- 
able residual stresses irrespective of the previous 
th>rmal history of the metal. Also, if any quan- 
tity of the icetastable constituents are present, 
reheating followed by comparatively rapid cool- 
ing must largely negative the effects of the slow 
cooling after the original anneal. Obviously, 
therefore, here is a fruitful field for investiga- 
tion, but consideration will show that a full 
knowledge of the microstructure of the various 
strengths would be of inestimable benefit where 
decisions must be made, and the only properties 
known are the usual mechanical ones. 

Like many other ferrous materials, malleable 
irons suffer from a tendency to inter-granular 
brittleness when cooled fairly rapidly from a 
‘blue heat,’’ say 450 deg. C. The mechanism of 
this process is not fully understood, but is 
thought to be related to composition.* 

It is, therefore, obvious that the properties of 
malleable may be very materially modified by 
after-treatment, and this should be brought to 
the notice of users. This is also an argument in 
favour of the use of micro-examination, since 
the micro-structure would be a more valuable 
guide to the behaviour of the material under 
heat than the mechanical properties. Therefore, 
the Sub-Committee feels justified in not publish- 
ing any data until it is in a position to cor- 
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relate results with microstructure, since it is 
probable that they will then be able to show 
the relationship between mechanical properties, 
microstructure and behaviour under heat in a 
manner most helpful to the manufacturer in 
making his recommendations, and the user in 
stating his requirements. 


(To be concluded.) 


Publication Received. 


The British Steel Industry, by H. Stanley 
Jevons. Is. net. (Published by Sir Isaac 
Pitman & Sons, Limited, Parker Street, 
Kingsway, W.C.2.) 

This pamphlet should do much to elucidate 
the present position of the British steel industry. 
The author succinctly describes the heavy iron 
and steel industry as “ the weakest part of our 
whole industry, but with the greatest possi- 
bilities of development.”’ 

The past few years have been one long period 
of depression, and the steel output has remained 
stationary, although a number of improved 
open-hearth furnaces and rolling mills have been 
erected. Unemployment is worse only in ship- 
building, and about one-third of the companies 
have paid no dividend since 1921. The export 
trade has fallen, whereas imports have risen 
since 1924, until in 1931 they exceeded our 
exports ! 

The different types of steel used, and the 
various processes employed, are briefly described. 
Their differences depend on the character of the 
iron ores and the conversion process whether 
acid or basic. The Bessemer process invented in 
England is developed more extensively on the 
Continent: this process with the Thomas modi- 
fication produces steel of low or medium quality 
very cheaply from low-grade ores. In England 
the open-hearth process, formerly mainly with 
acid lining of the furnace, now chiefly basic, 
has been increasingly adopted, and facilitates 
production of high quality steels. 

What, then, are the reasons for this bad 
state of affairs? The author proceeds to give 
his reasons, supported by statistics. Short haul- 
age of raw materials, which are obviously heavy 
and bulky, has determined location rather than 
market considerations, although proximity to a 
port of shipment has had some influence. 
During the war the necessity for increasing the 
supply of steel led to the erection of large 
extensions, which are now to some extent 
redundant, whilst this country is still pre- 
eminent in the manufacture of high quality 
steels in which Sheffield has led the way. Mr. 
H. C. Wood, we are told, pointed out that we 
are not inferior to Germany in size or design of 
our open-hearth furnaces, but in our method of 
charging them. We cannot, however, deny the 
fact that, compared with America, Germany and 
France, the great majority of our blast furnaces 
are small and ill-equipped. Furthermore, they 
are, in general, scattered and wrongly located in 
relation to the steel plants. 

There are immense opportunities both at home 
and abroad for further development. What is 
essential for its future well-being is a rebuilding 
of the industry on a national scale.  Parlia- 
mentary powers are needed, he says, to give this 
basic industry financial assistance, and if this 
is not forthcoming the British steel industry, 
harassed by foreign competitors, will go from 
bad to worse. We dislike Governmental assist- 
ance, which means interference, and _ has 
certainly not helped the coal industry, and note 
with satisfaction the arrangement recently made 
between United Steels and Stewarts & Lloyds to 
co-operate for action on what is virtually a 
national scale. 


Bearings made of metallised wood are now being 
produced in Germany. 
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Quantity Production of Grey-Iron Castings. 


NEW IDEAS ON 


MECHANISATION. 


In presenting his Paper,* the Author, Mr. J. 
O'Sullivan, pointed out that there was a number 
of different compositional specifications to be met 
for the various castings made and the text of 
the Paper should be amended to read that ‘* The 
compositional tolerances of the irons are speci- 
fied at T.C. 0.3, Si 0.3, Mn 0.2, S 0.1 and 
P 0.04 per cent.”’ 

DISCUSSION. 


Mr. B. Hirp, referring to the limits of com- 
position of the irons, as amended, asked if they 
represented the maximum extent to which the 
analyses of the various irons were allowed to 
vary, and that the variation of phosphorus con- 
tent, for example, was not more than 0.04 per 
cent. 

Mr. O’Suttivan replied that the phosphorus 
content of and composition, for example, was 
specified to be within the limits of 0.18 and 0.21 
per cent.; in another composition the limits 
specified might be from 0.27 to 0.33, and in 
another from 0.34 to 0.37. Again, a specifica- 
tion might call for a silicon content within the 
limit of from 1.8 to 2.1 per cent. 

Mr. Hrirp asked whether the irons were hema- 
tite or ordinary foundry irons. 

Mr. O’Suttivan replied that he used a hema- 
tite and a foundry iron; it was all iron to him, 
so long as it met the specification. The Com- 
pany bought to specification, and they bought 
preterably a machine-cast pig-iron if it could be 
obtained. 


Organisation and Production. 


Mr. J. W. Garvom said he had had the privi- 
lege of taking a party of foundrymen over 
Messrs. Ford’s works at Cork. As a friend of 
Mr. O'Sullivan, he could criticise the paper, and 
candidly he was disappointed with it, because 
it did not give, to those who had not seen the 
works, any idea of the organisation there. 
Recently he had had the privilege of speaking 
to the manufacturer of one of the best moulding 
machines, other than British, and had said that 
he was surprised by the production that the 
Ford Company could secure with their machines. 
The manufacturer had replied that the Ford 
Company could get 20 per cent. more than any 
other firm. That, said Mr. Gardom, indicated 
organisation, and Mr. O’Sullivan was responsible 
for it. When one got into the foundry one 
could not see any organisation, and he was 
hoping that the paper would have told him 
how it was done. 

Commenting on the reference in the paper to 
the core-making gang, and the statement that 
when a new member of the gang, or a naturally- 
slow man, found that the operator behind him 
was waiting for the core-box, and that the man 
in front of him put his core-box up against him, 
he became just as keen as the rest of the gang 
to keep his section of the work moving freely, 
Mr. Gardom confirmed that the men were really 
keen. It might be thought by some that in a 
production foundry the men were not keen, but 
were driven; his experience of the Ford Com- 
pany’s foundry, however, confirmed that the 
men were keen and were really anxious to secure 
output. He did not think this fact was usually 
accepted, and was glad, therefore, that Mr. 
O'Sullivan had mentioned it. 

With regard to the limits of composition of 
the irons, Mr. O’Sullivan had stated them in 
a new way. Limits and tolerances were often 
given as “ Plus or minus,’’ and he asked if the 
figures meant that if, for instance, the total 
carbon content was specified as 3 per cent., the 
actual content could vary from 3.0 to 3.3, or 


* Read before the Newcastle Convention of the Institute of 
British Foundrymen. 


whether it was permissible for the total carbon 
content to vary from 3.3 down to 2.7. 

Finally, he asked how the moisture content 
of the sand was tested. It was stated in the 
paper that the men became very expert in keep- 
ing their mixtures uniform within very close 
limits, but it would be interesting to hear how 
Mr. O'Sullivan assured himself that they were 
uniform. 

Sand Moisture Testing. 


Mr. O’Suttivan replied that in most cases a 
total carbon content of from 3.2 to 3.5 per cent. 
was specified, and it must be within those limits. 
If not, one did not get the finish on the cast- 
ings, and complaints were received. If the 
silicon content were one point over the amount 
specified, the same applied. His experience had 
been that the total carbon content was really 
controlled by the operation of the cupola. There 
was a sand-testing machine in use at the Cork 
foundry, and it worked very well in practice. It 
was supplied by an American firm, the Federal 
Foundry Supply Company. Tests were made 
periodically with this machine, and evaporation 
tests were also made, and the two tests checked 
up very well. It was the practice to have one 
man engaged wholly on the mixing of facing 
sand, and there was another man engaged solely 
on the tempering of sand. The sand came 
through regularly, and the man became so accus- 
tomed to controlling the shake-out and the sand 
coming through that he regulated the water 
supply well. There was very little trouble with 
regard to moisture. 

Mr. V. C. Favutxner (Past-President) said he 
had noted at the Cork foundry and at one or two 
very large quantity-production ‘foundries in 
England, that one man had his hands in the 
sand all day long, and it seemed to be a reflec- 
tion upon the scientists that they could not 
evolve an instrument which would indicate the 
moisture content. 

Mr. O’SuLtivan considered that the present 
method was the best under the circumstances. 
The man who had his hands in the sand all day 
could regulate the percentage of moisture to 
within 0.5 per cent. or less, as had been proved 
time and again. 


Low Phosphorus Irons. 

Mr. F. J. Coox (Past-President), discussing 
the limits imposed with regard to the various 
elements in the iron, said he agreed that some 
limits should be imposed, but the point that 
astounded most British foundrymen was that 
the variation of phosphorus content must not 
be greater than 0.04 per cent. The limits seemed 
so small, and he asked why such small limits 
were arrived at. 

Mr. O’Sutiivan said that in one class of iron 
the phosphorus content called for was from 0.17 
to 0.22 per cent. in the casting. 

A Member pointed out that the limit of varia- 
tion in that case waa 0.05 per cent. 

Mr. O’Suntivan added that sometimes the 
phosphorus content might be specified as from 
0.27 to 0.33. It depended on the class of work 
to be done. All the irons used were of low phos- 
phorus content. 

Mr. B. Hirp suggested that with a _phos- 
phorus content of 0.17 per cent. one was 
approaching the danger point in respect to 
fluidity. If the phosphorus content were below 
that figure, difficulty might arise due to the iron 
eating into the sand where it formed sharp 
projections in the mould. He asked if difficulty 
had been experienced at Cork in that respect, 
due to too low a phosphorus content. 

Mr. O’Suttivan said he had seen irons with 
phosphorus content as low as 0.15 per cent. Of 
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course, troubles were experienced at Cork, as 
everywhere else, and such troubles as did occur 
due to the metal eating into the sand were 
experienced mostly in the cores. He believed, 
however, that this was due more to insufficient 
ramming than to the metal. 


Moisture Control and Limestone in Cupola Practice. 

Mr. F. Hvpsox, commenting on Mr. 
Faulkner’s remarks as to the need for a suit- 
able apparatus to measure the moisture content 
of sand, suggested that the difficulty could be 
overcome easily by installing a sensitive rotary 
water meter on the actual mixing equipment. In 
some tests he had carried out recently, he had 
overcome the trouble entirely by installing a 
water. meter, and it appeared to be more reliable 
as a means of moisture control than any exist- 
ing instruments for the quick determination of 
moisture content. Over a period of about three 
months, with a mechanical sand-mixing equip- 
ment, and using a water meter, he had been 
able to control the moisture content to within 
0.5 per cent. 

Referring to Fig. 4a in the Paper, showing a 
specimen charge sheet for cupola work, Mr. 
Hudson pointed out that the amount of lime- 
stone added per charge was high, being over 
90 lbs. per ton of metal. He asked if there 
were any special reason for the use of this 
quantity, as normally one expected to use about 
50 or 60 lbs. of limestone per ton of metal. 

He was also particularly interested to note 
the importance attached to the use of core 
washes for oil-sand work. Many foundrymen 
were of opinion that oil-sand cores did not need 
a core wash, and when rough castings were 
obtained they were only too ready to put the 
blame on to the core oil or binder used, or upon 
the sand. So far as oil-sand cores were con- 
cerned, it could be accepted as a definite rule 
that the factor affecting the surface finish of 
castings was definitely determined by the type 
of sand used. The more open and coarse the 
sand, the greater the need for a_ core 
wash. Conversely, the need for core washes was 
reduced by the use of a close sand, such as a 
red-sand admixture, but the cores became less 
foolproof and greater technique was required 
in their use. He asked Mr. O'Sullivan for a 
general indication of the core-wash mixtures 
used in his practice. 


Core Washes. 


Mr. O’Suntivan, dealing with the limestone 
charge, said the standard charge was 80 lbs. per 
2,400-lb. charge of iron, but it varied a little 
at times. 

With regard to cores and core washes, he said 
the cores used were not all oil-sand cores; there 
were several others. A great many of them 
were immersed completely into the wash—and if 
there were anything in a badly rammed core 
to be searched out, it could soon be done by 
immersing the core in the wash. Of course, in 
oil-sand cores much depended on the amount of 
oil used in the sand, and one could make oil-sand 
cores which would disintegrate very rapidly when 
the metal touched them. At the Cork foundry 
the minimum amount of oil considered possible 
was used in oil-sand cores. In a water-jacket 
core it worked out at 66/1 by volume, or nearly 
100/1 by weight. Otherwise, as a general rule, 
they did not dip oil-sand cores. Sometimes they 
dipped a small section of a core, which might 
be a water-jacket core. 

Mr. Hvpson said that when he had referred 
to oil-sand cores he had not meant to imply that 
the cores should be strictly oil-sand; what he 
had really meant was a core with any artificial 
bond. 

Mr. O’Svtiivan added that they dipped cores 
because, when they were making a cylinder block, 
for instance, and the block was cast as a unit, 
the cores must strip freely and the casting must 
be smooth and clean. They also rumbled the 
castings, and the cores came away very easily 
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then. The metal was poured as hot as it could 

be obtained from the furnace; the core stripped 

easily and there was no trouble when the cast- 

ing was rumbled. That had been his experience. 
An Object Lesson in Quantity Production. 

Mr. J. A. SMEETON expressed his thanks for 
the Paper, which he described as the most 
modest he had ever read. He recalled that when 
he had visited Cork, about 2} years ago, it was 
suggested to him that before he discussed the 
matter with which he was then concerned he 
should spend 24 hours in the foundry, and then 
discuss the matter in the light of the knowledge 
so gained. He had adopted that course, and 
one of the officials of the foundry had spent part 
of two working days with him. His first diffi- 
culty, however, was to find the foundry at all; 
the cupolas were at one end of a huge building, 
and they seemed to be the only equipment of a 
normal foundry that he could discover. The re- 
mainder seemed to be an up-to-date machine 
shop. Reference had been made already to the 
keenness of the men employed there, and he 
doubted whether it would be possible, in any 
foundry other than that of the Ford Company 
at Cork—except, perhaps, at the Dagenham 
foundry later on—to produce castings at such 
a rate as that at which they appeared to be 
produced on the moulding machines at Cork. 
At one time they were producing per day 300 
tons of castings, weighing anything from a few 
ounces to 2 ecwts. or less, and he had marvelled 
that they were turned out in such an excellent 
manner. One could write a Paper on almost 
every phase of the foundry work. The mixing 
of the sands, the making of cores, the drying, 
the heating of the different moulds and every 
other detail seemed to have been worked out 
religiously, not on the text-book basis, but on 
the basis of some superior knowledge which 
seemed to have been gained by the Ford organi- 
sation, probably at the American works. The 
output achieved was almost unbelievable, and 
the fact that so many of our modern works were 
copying the general principles which undoubt- 
edly had been introduced into Europe by the 
Ford organisation was proof that they were on 
the right lines. We were copying, and must 
continue to copy, many of the principles applied 
at the Ford works. Mr. O’Sullivan might well 
have written a book on the subject, rather than 
a four-page leaflet, which latter did not give a 
real impression of the organisation. There was 
no dirt in the foundry, no loose sand, and a 
visit to such a foundry was an education. He 
strongly advised every foundryman in_ this 
country, if the opportunity occurred, to visit 
the new Ford foundry at Dagenham, which he 
believed would be even greater and more up-to- 
date than the Cork foundry, and where they 
would be able to see moulding and quantity pro- 
duction de luxe. No ordinary foundry could 
afford to instal such plant as that which would 
be used at Dagenham, but foundrymen would 
learn from it much that they could adapt and 
adopt in their own individual foundries. 

Mr. A. Harwey (Past-President) asked whether 
the Ford Company had made any tests to ascer- 
tain the difference in the wear of the low- 
phosphorus iron used at Cork and of the normal 
phosphoric iron in general use for cylinder pro- 
duction. He also asked what Mr. O’Sullivan 
considered to be a normal percentage of scrap 
in the foundry on cylinder work, and the normal 
percentage of scrap in the machine shops. When 
using the word ‘‘ normal,’? he meant at what 
percentage did complaints begin to arise with 
regard to foundry operations. 


Reducing the Scrap Pile. 

Mr. O’SuLttvan said the experience of the 
Ford Company was that for cylinder heads, or 
cylinder blocks, where there were uneven thick- 
nesses of iron a lower phosphorus content was 
distinetly beneficial. They did not get leaky bolt 
holes in cylinder heads, for instance. On one head, 
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the average thickness was jin. or #in., and there 


were heavy bolt holes and - sparking-plug 
recesses close together; segregation occurred 
there if higher-phosphorus irons were used. 


With regard to wear, the Brinell figures specified 
were 180-200 for the bore. As to the percentage 
of scrap, he said that no doubt there would be 
complaints if it were as low as 0.05 per cent. 
After all, when criticism was stopped, progress 
was stopped; when one said that everything was 
fine, and could not be better, it was time one 
retired. Of course there was a limit, but things 
could never be too good, and there was always 
room for improvement. He had known the scrap 
on cylinder to be as low as 1 per cent. and as 
high as 20 per cent. When a particular job was 
put into production, the first day’s scrap would 
probably be high, but on the second day it was 
down to normal—probably from 3 to 5 per cent., 
that figure including rejects from the machine 
shop. When a job was running well, the scrap 
could be reduced to 1 per cent. Last year, when 
in the United States, he had seen the making 
of clutch housings, and so on, and the scrap pro- 
duced was 0.5 per cent. They were making about 
8,000 parts a day—and, of course, if one were 
making only a few castings, the percentage would 
be higher. 

Dealing with the question asked earlier by 
Mr. Gardom as to how production was main- 
tained, he said that if they could run two shifts 
on an article they did so. Some little time ago 
the production of a particular item was com- 
menced ; they had started a new shift altogether 
on this particular item, and the production was 
about 60 moulds per hour. They happened to 
have a night shift at the time, and the men, 
when they came in, looked at the production 
board and said they would try to beat the pre- 
vious figures. One night they had produced 
100 per hour. That indicated the spirit of the 
men. The men must work fairly regularly, but 
the production was not so great in the first hour 
as in the second, third or fourth hour of a shift. 

Mr. Favixner asked if the rate of production 
dropped towards the end of the shift. 

Mr. O’Sutttivan. replied that the first and last 
hours’ production varied a little from that of 
the others. That applied to furnace work also. 

Mr. Smreton asked if the men worked as they 
did as the result of sheer keenness and rivalry, 
and were not paid piece rates. 

Mr. O’SvLiivan said there was no piece-work ; 
every man was paid hourly. 

Mr. Smeeton: Irrespective of what he does? 

Mr. O’Sutttvan said that. that was so. They 
used air-jolting machines and air squeeze. A 
man engaged on making cope and drag would 
make 100 parts of a mould in an hour, some- 
times as many as 120, and he had seen them 
make 132. The hest production that had been 
attained was 910 in eight hours. 

A Member said that that would vary with the 
depth of the box and the complication. 

Mr. O’Sunttvan agreed that it would vary 
with the size of the box. They used a standard 
flask for many jobs; they could put in two of 
some and ten of others, and they were approxi- 
mately 21 in. between pin centres. 

A Memper said that the sand was fed from 
overhead bins, of course, and all that was neces- 
sary was to lift the box off the machine and 
place it on a runway. 

Mr. O’Svtiivan said there was no shovelling. 
The man put the flask on the machine, pulled 
the hopper gate and jolted. He placed it on a 
revolving stand. When he took the mould off 
the machine he could not place it at his side or 
in front, but had to turn round. That move- 
ment seemed superfluous, but it could not be 
eliminated. 

Mr. A. Hartey (Past-President) said that 
many foundry difficulties were overcome by the 
use of a low-phosphorus iron, but he asked if 
any trouble had been experienced in the valve 
seats, owing to the relatively softer nature of 
this metal. 
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Mr. O’Sutiivan replied that. he had not 
experienced trouble in the valve seats if the 
Brinell hardness were kept down to 200, or 
probably 210. They claimed that the range indi- 
cated was the best specification. 


Salving by Welding. 

Mr. W. Scott, commenting upon the remark 
made by Mr. O’Sullivan that the total carbon 
content specified was from 3.2 to 3.5 per cent., 
asked if he had had experience of the use of irons 
of low total carbon content. His own experi- 
ence suggested that if the total carbon content 
were reduced to the vicinity of 3 per cent. it 
would not be necessary to work to within such 
fine limits with silicon and phosphorus as Mr. 
O’Sullivan had indicated ; there would be greater 
latitude. 

With regard to the influence of rates of pay 
upon production, his impression was that the 
standard rates paid by the Ford Company were 
better than the pay of piece-workers in many 
other works, so that that provided an incentive. 
He also asked how such a plant could be made 
to pay when trade was bad and production was 
reduced to one-third. 

The most candid statement he had ever seen 
in a Paper was the admission, in the last para- 
graph, that defective castings were repaired when 
possible. He asked if electric welding or fettling 
was adopted. He was glad that Mr. O’Sullivan 
had been candid enough to say that welding was 
used ; everybody else seemed to hide it. 

Mr. O’SuLiivan said he saw no reason for 
hiding the obvious or for scrapping a casting 
for its looks. Some castings were gas-welded 
and put through a furnace, and some were 
electrically-welded. This work was regarded as 
a necessary evil, but, after all, much money 
was spent on castings, and further, welding is 
now a much better job than it used to be. One 
would hardly believe what could be done with 
welding at the present time. With regard to the 
total carbon content of the iron, he did not 
experience difficulty in working to the close 
limits indicated. At one time there had been 
some difficulty with the total carbon, but he 
believed that was due mainly to the working 
of the furnace. The influence of the total carbon 
content showed itself plainly when the cast- 
ings were machined; if the total carbon con- 
tent were too high, the finish of the surface 
would be very poor. The cupola was started 
at 7.40 or 7.45 a.m. in the morning, and when 
it started melting they did not alter the blast. 
If they wanted to run at full speed they put it 
on and kept it at that, and did not throw it off 
because the melting was too quick or too slow. 
Particular attention was paid to chirging the 
furnace a regular number of times per hour, 
and they did-not have trouble with total carbon 
content if it were within 3.2 to 3.5 per cent., 
and the castings had a good finish. 

Mr. Scorr said he had in mind Mr. 
O’Sullivan’s earlier statement that there was 
some difficulty in securing sound metal around 
certain bolt holes if there were variation in the 
content of silicon and other elements. His sug- 
gestion was that if the total carbon content were 
3 per cent., the silicon content could vary within 
greater limits than had been indicated and the 
metal around the bolt holes would be sound. 

Mr. O’Suttivan said they worked to rather 
a higher silicon and phosphorus content some- 
times, but maintained the total carbon content 
within the range indicated. He appreciated 
Mr. Scott’s suggestion, but it was found that 
when working within the lower ranges of silicon, 
phosphorus, and so on, there was a tendency 
for it to become difficult to keep the total carbon 
content so low. 

Mr. Smeeton said he gathered that there was 
no attempt to bring down different metals from 
any one cupola, but that different qualities of 
metal were obtained from different cupolas. 


(Concluded on page 44.) 
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Cheap Method for Making Pattern-Plates. 


The use of a pattern-plate depends above all 
on the number of castings required. If, for a 
given job, the cost for hand-moulding is the same 
as for machine-moulding, including the cost for 
making the pattern, machine moulding will 
always be preferred, because machine-moulded 
castings are, in every respect, superior to cast- 
ings made by hand. In “ Die Giesserei,’’ Vol. 
18, pages 879-881, F. Brobeck described a cheap 
method for making pattern-plates which makes 
the use of the machine-moulding profitable even 
with small orders. 


From the job shown in Fig. 5, 32 castings 
were required. The smallest size of boxes ayail- 
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able was 12 in. by 16 in., and could hold two 
castings. Making a second pattern was pro- 
hibitive on account of cost. Moreover, making 
two separate pattern-plates, one for the cope and 
another for the drag, had consumed much time 
and material. Therefore, the reversing process 
of moulding was applied and a_ reversible 
pattern-plate was made in the following way. 
The pattern is placed on a planed iron plate 
and kept in the correct position by wooden 
wedges laid under it. On the plate, strips of 


In pouring the boxes some precautions must 
be taken. The projecting thin protecting cover, 
when made in plaster, is easily broken. With 
the small order in question, however, it does 
not pay to make a separate white metal part 
and to cast it in. To stiffen the projecting 
portion of plaster, sprigs about 5 in. in length 
are pricked into the mould at short intervals 
(Fig. 2). In order that the ends of the sprigs 
can easily be removed from the finished plate, a 
deep notch is filed into them at a distance of 
about 1 in. from the tip. To ensure that the 
sprigs are pricked into the sand to the correct 
depth (up to the notch) it is advisable to whiten 
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the mould with lycopodium, which facilitates 
checking. Another method is to dip the sprigs 
up to the notch in red pattern varnish. 


On the drag, a frame is placed which is 
divided into two equal halves by means of a 
board. The side of the board adjoining the half 
which is to be cast up with plaster is coated with 
oil to prevent sticking. The other half of the 
frame is filled with sand to keep the board in 
position and prevent the plaster from oozing 
through the joint between frame and _ board. 
Now the plaster, in a comparatively thinly- 
liquid state, is run in the frame in a steady 
stream. Shortly before setting it is strickled 
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wood were placed of the same depth that it is 
desired the pattern shall project into the cope 
when this is rammed later on. Then the drag 
was placed on the wooden strips, rammed up and 
turned over. The joint is carefully smoothed. 
The cope, divided into two unequal halves, as 
shown in Fig. 1, is placed on the drag, rammed 
up and taken off. In the drag, the sprue is cut, 
the pattern is removed, and, to ensure accurate 
lifting, the edges of the mould are slightly 
bevelled. Finally the cope and drag were cast 
up with plaster of paris. 


off level with the top of the frame. When 
the plaster has set, the frame is taken off, sand 
and board are removed, and the projecting ends 
of the stakes broken off. The frame is now 
placed on the cope in the position shown in 
Fig. 3. In Fig. 4 the section A-B of the cope 
with the frame placed on is shown. Since the 
moulded half D of the cope is a little larger than 
half C, the cast-out half of the frame makes a 
tight joint at F. Frame and cope are clamped 
together and turned over, and the empty half 
of the cope is filled with sand. After turning 
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back the cope is cast up with plaster. The 
frame contains now the top and bottom part of 
the pattern side by side, in the correct position. 
To the cleaned pattern-plate a coat of shellac 
is applied. 
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The moulds were made on a_hand-operated 
squeezing machine using moulding boxes 
clamped to the table. The pattern-plate as 
well as the moulding boxes had a guide pin only 
at one side. By this, the correct assembling of 
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Section A—B through Fig. 3. 


the moulded frames was guaranteed. In every 
second box a gate-pin was moulded. Comparing 
the cost of hand- and machine-moulding the 
author shows that, with the job in question, 
machine-moulding yields a saving in cost of about 
17 per cent. 


Publication Received. 


Standard Tentative Methods of Procedure 
for Inspection of Materials. Published by the 
National Engineering Inspection Association, 
from P.O. Box 1115, Pittsburg, Pa., U.S.A. 


This pamplet details the procedure to be 
adopted for the inspection of structural steel for 
buildings and bridges; tee and girder; rails and 
accessories ; steel-plate pipe; hot-rolled or drawn 
steel and iron pipe; boiler and firebox steel; 
cast-iron pipe and specials; cement, concrete and 
timber. It should be distinctly understood that 
this pamphlet does not contain a single specifica- 
tion. It is designed to call attention to matters 
which are governed either by specification or the 
ordinary laws of any civilised community. Thus, 
it lays down that an inspector should see that 
such specific requirements as quantities of various 
sizes are in accord with orders, that not only 


weights are correct, but also the weighing 
machine. Still, after carefully perusing the 


pamphlet, we cannot enunciate that there is any 
need for similar publications to cover British 
conditions. 


SQ/M, 


nr, 


ULTIMATE STRENGTH TONS FER 


* Pa 
of Brit 


| 
tro 
is 
r 
; of 
casi 
= 
ma 
4 | 
iron 
This 
fact 
enin, 
and 
recif 
iron 
thoss 
iron 
: foun 
has 
the p 
both 
impa 
It 
this 


ry 
he 
n, 
ut 


XUM 


21, 1932. 


Hardening 


FOUNDRY TRADE JOURNAL. 


Cast Iron." 


HARDENED AND TEMPERED CAST 
CAST 


IRON AND NITROGEN HARDENED 
IRON. 


By J. E. Hurst (Member). 


The capacity for hardening and the facility 
with which the hardening effects can be con- 
trolled is a property of metals and alloys of great 
industrial importance. In steels this property 
is one of those responsible for the wide range 
of utility of this material. The discovery that 
cast iron can be hardened by various heat-treat- 
ments and which can be controlled in a like 
manner to those applied to the various steel 
alloys, has proved already to be of considerable 
value in industry. As experience in the pro- 
cesses of hardening grows and the possibilities 
of such hardened irons become more widely 
known, they will go far in extending and con- 
solidating the use of cast iron as an engineering 
material. 

With the exception of a few isolated examples, 
it has been considered impracticable to obtain, 
until recently, cast iron hardened to a degree of 
hardness beyond the limits of ordinary machina- 
bility by any other method than by chilling or 
adjusting the composition to provide a casting 


in white iron or in a martensitic condition 
throughout. The difficulty of dealing with 
550 
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Fic. 1.—Errect oF HARDENING AND TEMPERING 
ON THE BRINELL HARDNESS AND ULTIMATE 
BREAKING STRENGTH OF CasT IRON. 


such castings by the ordinary processes of 
machining is the obvious limitation imposed on 
the extended use of castings hardened in this 
manner, 

Hardening and Tempering. 

It is incorrect to say that the fact that cast 
iron can be hardened by rapid cooling or quench- 
ing in suitable media from temperatures above 
the upper critical point AC3 is a new discovery. 
This has been known for long enough, and in 
fact there are many instances where such hard- 
ening has been practised. Old encyclopedias 
and pocket-books contain a variety of different 
recipes for hardening and case-hardening cast 
iron by methods in almost every case resembling 
those applied to steels. The hardening of cast 
iron by heat-treatment in this manner has never 
found general favour with engineers, and in fact 
has been considered hitherto impracticable on 
the probable grounds that the strength properties, 
both of the material and the actual castings, are 
impaired and rendered unreliable. 

It has now been discovered by experiment that 
this is not the case and that cast iron of suit- 


* Paper presented at Newcastle Conference of the Institute 
of British Foundrymen. 
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able composition, heat-treated in a_ suitable 
manner, can be hardened and the strength 
properties, rather than being impaired, can be 
actually improved. It is this knowledge which 
must be considered to constitute the new dis- 
covery in relation to the hardening of cast iron 
by heat-treatment. Some experimental work 
demonstrating this has been published in two 
Papers given before the Sheffield Branch of this 
Institute (‘‘ Oil-Hardening and Air-Hardening 
Cast Iron and Further Experiments on Oil- 
Air-Hardening Cast Irons,” 
published in THe Founpry TrapE JouRNAL on 
the dates December 4, 1930, and December 3, 
1931, respectively). In this experimental work 
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a number of compositions of cast iron have been 
investigated, including plain cast irons of normal 
composition and cast irons with alloy additions. 
Since the publication of these results a variety 
of other compositions have been examined also. 
The important discovery arising out of all these 
experiments is that the hardening effect brought 
about by the rapid cooling from temperatures 
above the upper critical point in all the 
materials examined is accompanied by a de- 
terioration of the strength properties. This 
deterioration of the strength properties is 
immediately restored by tempering, and for each 
of the materials examined there exists a 
tempering temperature at which the strength 
properties are restored to a value exceeding 
those of the original material in the ‘‘ as-cast ”’ 


condition. Thus by suitable hardening and 
tempering a definite improvement in_ the 
strength properties can be obtained. In Fig. 1 


a graph is drawn which is typical of the experi- 
mental results obtained and shows diagrammatic- 
ally the effect of hardening and hardening and 
tempering on the Brinell hardness, and ultimate 
breaking strength. Attention has been paid to 
the brittleness property in addition to the ulti- 
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mate strength in the experimental work already 
carried out. The resilience value, the reciprocal 
of brittleness behaves exactly as the ultimate 
strength, and a definite improvement in this 
value is obtained due to hardening and temper- 
ing. 

The further conclusions drawn from the 
experimental work already published are con- 
veniently summarised at this stage :— 

(1) In suitable thin sections, plain unalloyed 
cast iron is capable of being hardened by  oil- 
quenching from suitable temperatures. In a 
like manner plain chromium irons,- plain copper 
irons, and aluminium-chromium irons are 
capable of being hardened, and the presence 
of nickel is not necessary to obtain the harden- 
ing effect. 

(2) In suitable thin sections, the plain 
chromium iron appears to be accompanied by 
a higher level of hardness values than the 
nickel-chromium iron and the hardening effect 
is more stable on tempering. 

(3) In all cases the effect of hardening is 
accompanied by a loss of strength properties, 
and in all cases these are recovered and rexch 
a value definitely higher than the “ as-cast ”’ 
value after tempering. 

(4) The behaviour of the various cast irons 
tested in respect of the En value (modulus of 
elasticity) after hardening and tempering is 
somewhat irregular. It is important to notice 
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that on the whole this value is not very greatly 
changed. 

(5) In thicker sections it has been shown that 
an ordinary cast iron is not very susceptible to 
hardening by quenching in oil. The presence of 
the alloy constituents nickel and chromium in- 
crease the hardening capacity. In the thicker 
sections nickel has the effect of increasing the 
depth of penetration of the hardening and 
appears to have the effect of increasing the 
degree of hardness obtainable. 


(6) A high-hardening temperature of 920 deg. 
C. is accompanied by definitely inferior results 
both as to hardness and strength values in the 
samples experimented with after hardening and 
tempering. The lowest quenching temperatures 
tend towards the best results. 


(7) The effect of quenching in molten salts at a 
temperature of 150 deg. C. in the case of the 
samples investigated has been shown to be accom- 
panied by a slightly higher strength value and a 
slightly lower hardness value after hardening 
and prior to tempering. 

It is desirable to emphasise that these con- 
clusions have been confirmed now over an exhaus- 
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tive range of experiments with a variety of 
chemical compositions of cast irons. For the 
most part this experimental work has been con- 
fined to samples of comparatively thin section. 
The effect of hardening by quenching applied to 
specimens of thicker section was dealt with to 
some extent in the second of the two Papers 
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obtained. This is further illustrated by plot- 
ting the results in the form of a diagram, 
Fig. 2. 


Prior to hardening the whole of the bars were 
subjected to a uniform annealing treatment at 
a temperature of 900 deg. C. Cross-sections of 
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Fic. 6.—ScHEDULE oF MACHINING OPERATIONS 


increasing thickness and to ascertain the influ- 
ence of increasing nickel conteats on the results 
obtained. With this end in view, a series of 
round bars of 13 in., 4 in. and 5% in. dia., 
respectively, were cast. The bars were cast in 
metal moulds approximately 20 in. long. Five 
sets of bars were cast in all; the first set in a 
plain chromium iron and each successive set with 
the addition of 1, 2, 3 and 4 per cent. (caleu- 


IN THE MANUFACTURE OF HARDENED AND 


TEMPERED CYLINDER LINERS. 


the annealed bars were prepared and Brinell 
hardness determinations taken at regular inter- 
vals from the outside edge to the centre of the 
cross-section. The Brinell results obtained from 
the outside surface of the annealed bars are 


lated) of nickel to the same material. The shown in Table III. The annealing treatment 

| | | | 
| | \ 
\ | | | 

» = 


Fig. 5.—Brinett HarpNess FRoM OvTsIDE EpGE to CENTRE or 


5.5 IN. DIA. BARS, WITH VARY 
CONDITION). 


chemical analysis (actual) of the bars in the “ as- 
cast ’’ condition are set out in Table I. 


The Brinell hardness of the bars taken on a 
polished flat surface immediately underneath the 
outside skin in the “ as-cast ’’ condition are set 
out in Table IT. 

Reading these results across the tables, they 
clearly show the effect of increasing nickel con- 
tents, in lowering the hardness until with 4 per 
cent. nickel approaching the Martensitic range, 
the hardness undergoes an increase. Reading 
downwards, the results show the effect of the 
increased diameter and consequent slower rate 
of cooling in lowering the hardness values 


ING NICKEL CONTENTS (HARDENED 


in all cases has had the effect of reducing the 
hardness, even in the high-nickel-content speci- 
mens. The hardness values in the various 
annealed specimens across the section of the 
bars lie between a low limit of 149 and a high 
limit of 228. Whilst there are some slight irre- 
gularities, the hardness tends to diminish from 
the outside edge to the centre of the bars, and 
there is some slight evidence that the presence 
of nickel tends to maintain a slightly higher 
level of hardness in the central portions of the 
larger diameter bars. 

After the annealing treatment the bars were 
hardened by quenching in oil from a tempera- 
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ture of 875 deg. C. and further hardness deter- 
minations carried out. These results are plotted 
in the diagrams, Figs. 3,4 and 5. The diagrams 
show the hardness results obtained on the dif- 
ferent nickel-content bars for each diameter of 


Fic. 7.—Pump Bopy Castings 1N NICKEL 
CHROME Cast [RON FoR HARDENING AND 
TEMPERING. 


bar. In the samples containing no nickel, the 
maximum hardness obtained is on the outside 
surface. A maximum value slightly above 400 
is obtained on the 13-in. dia. bar, and this 


Fig. 8.—Specran Vatve Bopy IN 
HARDENING AND TEMPERING NICKEL 
CuroMium Cast Iron. 


maximum diminishes to round about 350 in the 
larger diameter bars. The depth of penetration 
of the hardening effect in the bars containing 


Fig. 9.—NITRICASTIRON VALVE CasTINGS. THESE 
CASTINGS ARE HARDENED, TEMPERED AND STABI- 
LISED Prionk TO MACHINING FOR NITROGEN 
HARDENING. 


no nickel is very small. Even in the 13-in. bar 
the hardness attained at the centre of the bar is 
only 250, a very small increase over the material 
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in the annealed condition. 


With each succes- 
sive increase in nickel contents up to 3 per cent. 


the maximum hardness obtained is increased. 
The increase in nickel content from 3 to 4 per 
cent. is not accompanied by any increase in 
maximum hardness value, which remains prac- 
tically stationary in all the bars at a value of 
500 to 550. It is of interest to note that this 
maximum hardness which is attained at the out- 
side surfaces is slightly affected by the increas- 
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iron suitable for hardening and tempering. To 
obtain effective hardening in cast iron of the 
character and composition as used in this 
experiment, in sections up to 2? in. a higher 
percentage of at least 2 per cent. nickel is 
desirable. 


The Production of Hardened and Tempered Castings- 


The notes under this section deal with the 
operations of hardening and tempering. In 


TaBLe I.—Chemical Analyses of Nickel-Chromium Cast-Iron Bars with Varying Nickel Content. 


Sample No.) —'T.C. ce. | | & Mn | | 
0.57 3.14 | 1.92 0.9 | 045 | Nil | 
2 ..| 3.76 0.41 3.35 1.97 1.02 | 0.48 | 1.18 | 
0.43 3.28 1.92 0.96 0.47 | 2.05 | O11 
4 ..| 3.71 0.36 3.35 1.92 0.99 0.49 2.97 | 0.15 
6 ..| 3.71 0.43 3.28 | 1.97 0.94 0.47 | 4.10 | 0.15 


ing diameter of the bar, becoming somewhat 
lower as the diameter of the bar increases. 

The effect of nickel on the depth of penetra- 
tion of the hardening effect is very interesting. 


Taste II.—Brinell Hardness of Nickel-Chromium 
Cast-Iron Bars (As-Cast Condition). 


Sample 


| —_ ay Sample Sample 
of ool | N No. 2. | No. 3. | No. 4. | No.5 
In. | 
1} 488 | 555 518 291 418 
4 474 | 269 235 245 | 364 
.. | 228 228 | 321 


In the 13-in. diameter bar 1 per cent. of nickel- 
brings about a substantial improvement. If the 
hardness at the centre of the bars is taken as 
a criterion of the depth of penetration it wiil 
be noticed that with the presence of 1 per cent. 
nickel in the 13-in. diameter bar the hardness 
at the centre is increased from 245 to 375. 
Further increase in nickel in this same size of 


Taste III.—Brinell Hardness of Nickel-Chromium 
Cast-Iron Bar (Annealed Condition). 


Dia. | Sample Sample | Sample 
of bar. | No.1. | No. 2. | No. 3. | No. 4. | No. 5. 

In. | 

1.75. 2120 | «217 228 207 228 
4.0. 207 | 196 207 212 228 
5.5 179 | 187 _196 187 217 


bar results in an increase in the hardness at 
the centre up to a value of 430 with 4 per 
cent. nickel. Exactly the same effect is found 
in the 4-in. and 54-in. diameter bars; but in 
these cases the effect of 1 per cent. nickel is 
very small and at least 2 per cent. nickel is 


Fic. 10.—NurricasTIRON VALVE Parts. THESE 
CasTINGs ARE O1-HarpENED TEMPERED AND 
STABILISED PRIOR TO NITROGEN HARDENING. 


necessary to bring about any substantial in- 
crease in the depth of penetration of the 
hardening effect. With 2 per cent. nickel hard- 
nesses of 375 and 325 were obtained at the 
centre of the 4-in. and 54-in. diameter. bars 
respectively. With 3 per cent. and 4 per cent. 
nickel the hardnesses at the centre of these 
same bars is raised only slightly to 390 and 
350. 

These further experiments demonstrate very 
clearly the valuable property of nickel in cast 


general the procedure followed and the pre- 
cautions to be taken in the hardening and 
tempering of cast iron are identical with those 


Fic. 11.—Castines .1n NITRICASTIRON. 
ARE O1L-HARDENED AND TEMPERED 
NirrRoGeN 


THESE 
PRIOR TO 


familiar in the heat-treatment of steel parts. 
In the application of hardening and tempering 
processes to general castings more perfect success 


wo. 


Fic. 12.—Nurricastirron VALve Parts. THESE 
ARE O1L-HARDENED AND TEMPERED PRIOR TO 
NiITroGEN HaArDENING. 


is ensured invariably by the adoption of some 
preliminary treatment with the object of re- 
moving or minimising the effect of casting or 


THESE 
PRIOR TO 


Fie. 13.—CastTincs 1N NITRICASTIRON. 
ARE HARDENED AND TEMPERED 
NITROGEN HARDENING. 


other internal stresses. It is not suggested 
that such treatments are essential and their 
adoption in any particular case must depend 
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upon individual circumstances and experience. 
Two types of treatment are available, of which 
the first might be described as an annealing 
treatment and the second is better described 
as a stabilising treatment. This latter type of 
treatment has become more familiar with the 
extensive adoption of the nitrogen hardening 
process to both steel and cast irons. It can be 
differentiated from ordinary annealing treat- 
ments on the grounds. that it is conducted at 
a lower temperature. The temperatures 
recommended generally for cast iron are from 
450 deg. to 600 deg. C. The choice of the 
exact temperature and the period-of treatment 
are determined by the particular circumstances, 


Fic. 14.—Castines IN NITRICASTIRON. 
ARE O1L-HARDENED AND 
NITROGEN HARDENING. 


THESE 
TEMPERED PRIOR TO 


and in general the parts are maintained at the 
chosen temperature for a given period, and 
allowed to cool down either slowly with the 


‘furnace or in still air. 


The common annealing treatment utilises a 
higher temperature, and for general purposes it 
can be recommended to heat the castings to a 
temperature of 825 deg. to 900 deg. C. followed 
by slow cooling in the furnace. Excessive 
annealing is in the case of most cast irons 
accompanied by considerable loss of combined 
carbon and furthermore it may be accompanied 
by serious deterioration in strength of proper- 
ties. In this connection it is of considerable 
interest to report the following experiment. 

This experiment was undertaken to examine 
the effect of drastic annealing of the casting on 


Fic. 15.—Die Castincs 1n Nicke, CHROMIUM 
Cast Iron Prion to Om-HarDENING AND 
TEMPERING. 


the hardening and tempering properties. A 
nickel-chrome casting of the composition recorded 
in Table IV was taken and the properties 
examined in the ‘‘ as-cast’? and ‘ as-cast, 
hardened and tempered ’’ conditions respectively. 
The results obtained ure given in Table IV. 
The effect of the heat-treatment is exactly the 
same as in previous samples examined except 
that in this case the material undergoes a sub- 
stantial drop in En values. A portion of the 
same casting was submitted to a drastic anneal- 
ing for a period of 24 hrs. at a temperature 
of 900 deg. C. The effect of this treatment as 
disclosed by the analysis has been .0 decompose 
the whole of the combined carbon, and this has 
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been accompanied by a drop in both the hard- 
ness and tensile-strength values. It is somewhat 
remarkabie to observe that test specimens from 
this annealed sample are susceptible to the hard- 
ening and tempering treatment, and substantial 
hardening is obtained. This hardening effect is 
accompanied by a drop in En value and a slight 
recovery from the initial value of the tensile 
strength. The tensile strength, however, is dis- 
tinctly lowered in comparison with the un- 
annealed material. This experiment serves to 
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a certain amount of machining will be required 
on the rough casting prior te hardening and 
tempering after which treatment the final sur- 
faces are finished by grinding. A schedule of 
machining operations is illustrated in Fig. 6. 
This is a typical operation sheet for the prepara- 
tion of a hardened and tempered cylinder liner 
in the works with which the author is connected. 
The position of the hardening and tempering 
treatment in relation to the machining opera- 
tions will be noted. This particular example is 


TaBLe IV.—Chemical Composition. 


| Tc. | Gr | Cc Si. Mn | 8S. | Ni. Cr. 
As-cast | 3.15 | 2.68 | 0.47 | 2.62 1.16 | 0.07 | 0.61 0.49 | 0.34 
| | Brinell. 
|  Enlbs. Tensile 
per sq. in | tons per Hardened | Tempering 
| by 10° | sq. in As-cast. Hardened. and | temperature 
| tempered. in deg. C. 
| 16.1 20.3 286 
{ 15.4 | 20.5 289 
| 17.9 551 488 270 
tempered. Hardened in 13.3 21.2 =a 534 460 350 
oil from 875 deg. C. 14.8 | 22.2 aie 488 390 400 
122.9 | 2.0 | _ 518 435 400 
Annealed, hardened, and 15.4 16.4 —' 488 412 | 275 
tempered. Hardened in 12.2 17.5 _ 518 488 | 375 
oil from 875 deg. C. — 


show that material of this composition can 
sustain a drastic annealing treatment and still 
remain susceptible to heat-treatment. These 
results are of interest also from a theoretical 
point of view, and the mechanism of the harden- 
ing of such a drastically-annealed casting is 
worthy of further investigation. This is being 
undertaken as time and opportunity permit. 
The exact procedure followed in the produc- 
tion of hardened and tempered castings will 


of additional interest in that it shows the pro- 
vision to be made for leaving a portion of the 
cylinder liner soft to allow of the cutting of 
connecting-rod clearances. Selective hardening 
of this nature can be practised readily and a 
variety of different methods and _ procedures 
similar to those employed in the heat-treatment 
of steel parts are available, 

Some typical examples of hardened and tem- 
pered castings manufactured by the firm with 


TaBLE V.—Cast No. 147. Centrifugal Cast Material. 


T.C.| Gr. | ce. Si. | Mn. S. P. | Cr. | Al | V. Ti. Mo. 
2.61 | 1.38 | 1.23 | 2.58 | 0.61 | 0.07 | 0.096 | 1.69 | 1.43 | trace | nil | nil 
2.65*| 1.10* 1.55* | } | 
* « As-Cast’’ Condition. 
MECHANICAL PROPERTIES. 
| | | | Depth of 
§ Tensile Per- Firth 
Condition. | value. | manent | diamond tion of 
10° Ib, | Per! pons per set. | hardness} nitrogen- 
| per sq. in. | 94: | aq. in Per cent.| numeral.| hardening. 
3 | As-cast — | 22.5 24.5 39.2 2.56 418 — 
4 | As-cast - — 22.5 25.9 41.5 N.D. 418 — 
7 | Annealed 050 deg. C. followed) 22.5 | 31.5 | 50.4 |°2.78 | 302 
8 | Annealed 93.7 | 29.8 47.8 | ND. | 302 
O.-Q. from 870 deg. | 
11 | Hardened reheated to600deg.|| 23.0 | 29.5 | 47.2 | 4.75 | 302 
end C. for 1 hr. followed 
stabilised by slow cooling in| | 22.7 31.4 50.4 N.D 364 
still air | | 
15 | Nitrogen-hardened | 90 hrs. at 510 deg. C.>.| 24.8 | 28.9 | 46.3 | ND. 962 0.016 
16 | Nitrogen-hardened | 90 hrs. at 510deg.C...| 23.5 | 29.8 47.8 N.D. 982 0.018 
17 | Nitralloy steel LK3 | 90 hrs. at 510 deg. C. . .| | Control \specimen| | 1,066 0.026 


depend upon the nature and particular require- 
ments of the casting. If no machining whatever 
is required, then the castings can be hardened 
and tempered in the rough state. In those cases 
where intense accuracy of dimensions is not 
required or where the surface appearance is of 
no importance, the hardening and tempering 
operations can be carried out as the final opera- 
tion after all the machining has been completed. 
‘There are many cases where the castings can be 
hardened and tempered in the rough state and 
the surfaces required to be machined finished 
afterwards by grinding. In the majority of cases 


which the author is associated are illustrated in 
Figs. 7 to 15. These ilustrations are intended 
to illustrate the application of hardening and 
tempering generally to sand castings. In addi- 
tion, all types of cylinder liners are manufac- 
tured in hardened and tempered material; 
finished hardened and tempered piston rings are 
manufactured now by the various piston-ring 
manufacturers. Some of the illustrations refer 
to castings in Nitricastiron. These are of equal 
importance in this connection in view of the fact 
that in the course of their manufacture they 
have all been oil hardened and tempered prior to 
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nitrogen hardening. Thus they form further 
examples of the application of hardening and 
tempering treatments to cast-iron articles. 

The illustration, Fig. 15, is an example of the 


Fie. 16. — CeENTRIFUGALLY-Cast NITROGEN 
HarpDENED Cast IRON, SHOWING NITROGEN 
HarpENED Case EtcHeD witH Picric 
Acip. x 200. 


application of the hardening and tempering 
treatment to the production of cast-iron per- 
manent mould or die castings. The presence of 


Fic. 17.—D1amonp HarpNESS JMPRESSION ON 
NITROGEN-HAaRDENED SURFACE OF CENTRI- 
FUGALLY-CasT SAMPLE, UNETCHED. xX 119. 


hard-chilled spots and surfaces, so troublesome 
in castings of this nature, are removed after 
casting by annealing and the properties of the 
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soft, weak casting thus obtained are restored by 
hardening and tempering. The experiments on 
the effect of annealing referred to above will be 
sufficient to demonstrate the recovery in proper- 
ties thus obtained. 


Nitrogen Hardened Cast Iron. 

The application of the nitrogen-hardening pro- 
cess to cast iron has been developed by the firm 
with which the author is associated. This pro- 
cess is essentially a case-hardening process in 
which the articles acquire exceptionally hard sur- 
faces by maintaining them in contact with 
anhydrous ammonia gas at a temperature of 
approximately 500 deg. C. This process in its 
application to steel is now familiar under the 
name of the nitrogen-hardening or Nitrarding 
process, and the special alloy-steels suitable for 
hardening by this process are known as Nitralloy 
steels. 

Cast iron suitable for nitrogen hardening is a 
special alloy cast iron and the best results have 
heen obtained so far with a cast-iron alloyed with 
aluminium and chromium. The chemical com- 
position and properties of aluminium-chromium 
cast iron suitable for nitrogen hardening have 


Fic. 18.—Box sHOWING A or 300 CentRI- 
FUGALLY-CastT NITRICASTIRON CYLINDER LINERS 
PRIOR TO CLOSING AND INSERTING IN. THE 
NITRARDING FURNACE. 


been described by the writer in a recent Paper 
hefore the Tron and Steel Institute* and have 
been referred to by Dr. Fry in his Paper on the 
nitrogen-hardening process before the same 
Institute. In both these Papers it has been 
shown that this material possesses excellent 
strength properties. The modulus of elasticity 
(En value) and Brinell hardness values are 
higher and the permanent set values lower than 
those usual for ordinary cast iron made to the 
requirements of the B.S.1. Specification No. 5004. 
The alloy cast iron is susceptible to heat-treat- 
ment by hardening and tempering and is also 
distinctly air-hardening. The treatment of this 
alloy cast iron with ammonia gas under the con- 
ditions of the commercial nitrogen-hardening 
process is accompanied by surface-hardening, 
and a diamond-hardness value of 982 with a 
penetration of 0.018 in. was obtained on centri- 
fugally-east specimens. A summary of the pro- 
perties obtained on centrifugally-cast Nitricast- 
iron is given in Table V. The microstructure 
of this alloy material, showing the nitrogen- 
hardened surface, is illustrated in Fig. 16, 
whilst the coherence and freedom from spalling 
of the nitrogen-hardened surface is demonstrated 
by the sharp-edged diamond hardness impression 
“ages on a typical sample and illustrated in 
rig. 37. 


The Nitrogen-Hardening Treatment. 

The nitrogen-hardening process is carried out 
by submitting castings of the suitable alloy com- 
position to the action of anhydrous ammonia gas 
tor a given time at a steady temperature of 
approximately 500 deg. C. During this opera- 
tion, nitrogen is liberated by the dissociation 
of the ammonia, and this is absorbed by the 


* See FOUNDRY TRADE JOURNAL, May 5, pp. 279-282: 
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alloy cast iron. The articles are allowed to cool 
down in contact with the ammonia and when 
cool are withdrawn. After this treatment the 
surfaces are intensely hard and no further treat- 
ment is necessary beyond the final lapping or 
polishing cperation. The details of manipula- 
tion of the process have been fully described in 
various technical articles (e.g., Cunningham and 
Ashbury, J.1.S.I., 1931, Vol. 11). The furnaces 
used are of the electrical-resistance type and 
provided with automatic regulation. The parts 
to be hardened are placed loosely in a gas-tight 
box without any special packing material. The 
boxes are made of heat-resisting steel. The 
photograph, Fig. 18, shows a box packed prior 
to closing with centrifugally-cast Nitricastiron 
cylinders. The arrangement of the closed box 
in the furnace, with the inlet and exit tubes 
for the ammonia gas, is illustrated diagram- 
matically in Fig. 19. Anhydrous ammonia gas 
is supplied to the box from a cylinder of liquid 
ammonia, and with the current of gas flowing 
the temperature is raised to and maintained at 
500 deg. C. for a period of from 60 to 90 hrs. 
according to the extent of hardening required. 
The pressure of the gas in the box is about }- 
to l-in. water gauge. Control of the process is 
exercised through. the extent of dissociation of 
the ammonia, and this is periodically checked 
throughout the process and maintained at a 
value of approximately 30 per cent. dissociation 
by controlling the rate of flow of the gas. 

The castings are preferably used in the 
hardened and tempered condition, and a stabi- 
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Fic. 19.—D1aGRAMMATIC VIEW OF APPARATUS FOR 
NITRARDING. 


lising treatment is also desirable where there is 
likely to be any risk of distortion due to internal 
or casting stresses. In the majority of cases 
there is no necessity to adopt a special procedure 
of fabrication, and the hardening treatment can 
be applied to the heat-treated castings after 
finish-machining or finish-grinding. In the 
nitrogen-hardening process there is a slight uni- 
form growth in the region of 0.001 in. to 0.002 in. 
overall on parts of solid design. This slight 
amount is negligible for many purposes. 

Whilst the best results in so far as hardness 
and depth of penetration are obtained by 
Nitrarding castings with finely-machined or 
ground surfaces, quite satisfactory results have 
been obtained for the individual circumstances 
by Nitrarding unmachined castings in the sand- 
blasted condition. The results obtained are defi- 
nitely inferior to those obtained with machined 
surfaces, but have been found satisfactory for 
the particular requirements. 

The castings illustrated in Figs. 11 and 12 
have been nitrarded after a preliminary sand- 
blast treatment to remove the scale occasioned 
by the heat-treatment. In such cases it is 
advisable to take all possible steps to prevent 
surface decarbonisation during the preliminary 
heat-treatment. Where necessary surfaces re- 
quired to be kept soft can be protected from 
the hardening effect, either by tinning or paint- 
ing with aluminium or other suitable paint 
exactly as in the case of Nitralloy steel articles. 
The photographs illustrated in Figs. 7 to 15 in- 
clude typical examples of general sand castings 
which have been made in nitrogen-hardened cast 
iron, and will be sufficient to illustrate the 
potentialities of this material and process. 

The application of nitrogen-hardened cast iron 
to the production of cylinder liners for various 
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types of engines, compressors and pumps is of 
particular interest. 

A large number of cylinder liners in nitrogen- 
hardened cast iron have been manufactured and 
fitted to various types of engines, including 
petrol engines for heavy vehicles and pleasure 
cars, high-speed Diesel engines and compression- 
ignition engines. Experimental cylinder liners 
have been widely distributed in various types of 
engines in various parts of this country and 
the world. These are under close observation, 
and most of them have now been in service for 
approximately two years, some of them under 
notoriously difficult conditions. In all cases 
excellent results are being obtained, and the 
figures now available for liners operating in 
engines on road transport are in all cases up- 
wards of 20,000 actual miles per 0.001 in. maxi- 
mum cylinder wear. 

The whole of this experimental and develop- 
ment work has been carried out in the works 
and laboratories of Messrs. Sheepbridge Stokes 
Centrifugal Castings Company, Limited, and 
the author’s thanks are due to the directors who 
have generously granted permission for these 
results to be published. 
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AUTUMN MEETING, LONDON, SEPT. 12-15. 

As already announced, this year’s Autumn 
Meeting will be held, jointly with the [ron and 
Steel Institute, in London from September 12 
to 15. Below is given a list of the Institute of 
Metals Papers that are expected to be submitted 
at the Autumn Meeting. The programme will 
include also a list of the Lron and Steel Institute 
Papers. 

List of Papers for Autumn Meeting. 

‘The Effect of Pressure on the Liberation of 
Gases from Metals (with Special Reference to 
Silver and Oxygen),”’ by N. Allen, M.Met. 

‘* Mould materials for Non-ferrous Strip Ingot 
Castings,’ by G. L. Bailey, M.Sc. 

‘“The Properties of Commercial Varieties of 
Copper at High Temperatures,’’ by T. G. Bam- 
ford, M.Sc. 

‘* Modern Works Plant and Equipment for the 
Hot-Working of Nickel and_ its Alloys,’ by 
W. R. Barclay, G. A. V. Russell and H. Wil- 
liamson. 

‘* 4 Modified Impingement Corrosion Appara- 
tus,” by H. W. Brownsdon, M.Sc., and L. C. 
Bannister, M.Sc. 

‘The Effect of Different Elements on the 
Annealing and Grain Growth Characteristics of 
Alpha Brass,’’ by Maurice Cook, M.Sc., and 
Herbert J. Miller, M.Sc. 

‘*“Some Reactions Occurring in ‘ Hot-Dip- 
ping ’ Processes,’’ by E. J. Daniels, M.Sc. 

‘“ Atmospheric Action as a Factor in the 
Fatigue of Metals,”’ by H. J. Gough, D.Sc., and 
T. G. Sopwith. 

“Qn the Removal of Gases from Aluminium 
Alloys by Mixtures of Nitrogen and Volatile 
Chlorides,” by J. D. Grogan, B.A., and T. H. 
Schofield, M.Sc. 

‘“Two Years’ Corrosion Tests with Duralplat 
in the North Sea,’’ by K. L. Meissner, Dr.Ing. 

‘“Some Attempts at making Beryllium-Mag- 
nesium Alloys,’ by R. J. M. Payne, B.Sc., and 
J. L. Haughton, D.Sc. 

‘“ Mechanical Properties of Nickel Wire,’’ by 
C. E. Ransley and C. J. Smithells, D.Se. 

‘© Researches on Beryllium,’’ by H. A. Sloman, 
M.A. 

The Constitution of the Lead-Tin Alloys,” by 
D. Stockdale, M.A. 

“The Distortion of Wires on Passing through 
a Draw Plate,’ by Prof. G. I. Taylor, F.R.S., 
and H. Quinney, M.A. 

‘* The Open-Air Corrosion of Copper. Part IIT, 
Artificial Production of Green Patina,’ by 
W. H. J. Vernon, D.Sc. 

* Liquation, or ‘ Inverse Segregation,’ 
J. H. Watson, B.Sc. 
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This Week’s News in Brief. 


Trade Talk. 


Tue Sxotts Iron Company have blown out their 
new blast furnace at the Shotts lron Works. 

THE GARTSHERRIE blast furnaces owned by Messrs. 
William Baird & Company, have been blown out 
for an indefinite period. 

THE EMPLOYEES of Carntyne Steel Castings Com- 
pany, Limited, Renfrew, have subscribed the sum 
of £34 to charitable institutions. 

Messrs. THos. W. Warp, Limitep, of Sheffield, 
are negotiating with Stockton Corporation for a lease 
of the Corporation’s quay for shipbreaking. 

Messrs. Litacows, Lruirep, Port Glasgow, have 
received an order from Messrs. J. & C. Harrison, 
Limited, for a cargo steamer of 9,000 tons dead- 
weight. 

THe CoMPANY, 
LiuiTEp, Scotstoun, has secured an order for an 
oil-carrying steamer, about 200 ft. long, for London 
owners. 

Ir 18 CLAIMED that about 81 per cent. of the plan 
for pig-iron production during the first six months 
of this, the final, year of the Soviet Five-year Plan 
was fulfilled. While the plan called for 3,656,000 
tons, the actual production was 2,984,000. 

Warp Roap Founpry, Dundee, one of the oldest 
industrial concerns in the city, carried on for more 
than a century by the well-known engineering firm 
of Carmichaels, was exposed for sale by public 
auction, but no purchaser was forthcoming. 

Tue British ENGINEERS’ ASSOCIATION reports that 
there has recently been a welcome revival of orders 
from overseas countries for the six-wheeled type of 
heavy motor vehicle which has been developed by 
British motor manufacturers for transporting loads 
independent of roads. 

THE SECRETARIES of the Board of Conciliation for 
the Regulation of Wages in the Pig-iron Trade of 
Scotland have been informed by the auditors that 
the returns show the net selling price for the quarter 
ended June 30 to have been £3 8s. 2d., which means 
that there will be a reduction of 1 per cent. in 
the wages of the workmen on basis rate. 

IT Is INIFRESTING to record a récent salesmanship 
achievement in the supply of 3,000 Albion steel 
wheelbarrows to South America. The order was 
received on June 2 by Thos. W. Ward, Limited, of 
Albion Works, Sheffield. The barrows’ were 
despatched from the works on June 13, and two 
days later, or within 14 days of receipt of order, 
were shipped from the British port. The whole 
consignment weighed nearly 80 tons, the barrows 

ing constructed of steel tube framing and the 
bodies being pressed from single steel sheets. 

_ THE DispuTE between the members of the National 
Union of Foundry Workers, and the United Pattern- 
makers’ Association and Messrs. G. & J. Weir, 
Limited, which has lasted over five weeks regarding 
the employment of non-union labour, has now been 
settled. At a conference on July 9 it was agreed 
to observe the status quo, which means that the 
union men will be reinstated at the Holm Foundry, 
Cathcart, and the non-union men will be transferred 
to the Argus Foundry, Thornliebank, which is under 
the same management. Owing to holidays, both 
works are closed until August 1. ' 

REPRESENTATIVES OF THE Canadian and British steel 
industries who have been conferring at Montreal 
have drafted a preliminary statement of their views 
for use at the Ottawa Conference. For the purposes 
of the discussions Canadian iron and steel imports 
have been divided into three classes, those in which 
Canadian plants are capable of supplying the whole 
of the domestic demand, those which are manufac- 
tured in Canada, but in insufficient quantities for 
the local market, and those which Canada does not 
manufacture at all. Attention is being concentrated 
on the last two classes, where it is held that a diver- 
sion of trade to Great Britain on a considerable 
scale is possible without impairing the fortunes of 
any Canadian industry. 

A WORLD-WIDE CAMPAIGN to give publicity to the 
achievements of British industry has been started 
by the publication of the first number of ‘‘ Indus- 
trial Britain.”” This is a news bulletin which is to 
be published monthly by the Travel and Industrial 
Development Association of Great Britain and Ive- 
land. The bulletin is written in English, French 
Its contents consist of news relating 


and German. 


to the industrial development of the country as a 
whole and those sections in particular which have 
created, or are in process of creating, industrial 
development councils or associations. The publica- 
tion is issued gratis, and those desiring copies should 
write to the Travel and Industrial Development 
Association of Great Britain and Ireland, Kinnaird 
House, 1, Pall Mall East, London, S.W.1. 

THE DIRECTORS OF Messrs. Armstrong, Whitworth 
Securities Company, Limited, reporting on the activi- 
ties of the subsidiary companies in 1931, state that 
during the year the demand for steam locomotives 
and marine engines, which formed the staple pro- 
ducts of the Engineers Company, practically ceased 
to exist, while the new developments had not yet 
reached the stage at which they could materially 
affect the situation. The new Diesel-electric traction 
department, however, has made good progress, and 
the prospects in this direction are favourable. In 
thie Shipbuilders Company no orders for new ships 
have been received since July, 1930, and the ship- 
yards have been empty since April, 1931. In the 
lronfounders Company the lack of orders for loco- 
motive and marine-engine castings, for which it had 
hitherto been dependent upon the Engineers Com- 
pany, resulted in an unprofitable year’s operation, 
and, as with the Engineers Company, the new 
developments had not yet had time to make them- 
selves felt. 


= 


Personal. 


Mr. E. J. Fox, managing director of the Stanton 
Ironworks Company, Limited, presided at a confer- 
ence held at Park Lane Hotel, London, on July 15, 
of the British Works Management Association, of 
which he is President. 

Mr. GEorRGE GILFILLAN, machine-shop manager at 
the Elswick Works of Messrs. Vickers-Armstrongs, 
Limited, who is leaving to take up a managerial 
position with the English Steel Corporation, Limited, 
at Sheffield, has received a presentation from the 
workmen and staff of the works. 

Mr. W. J. Corron, formerly assistant metal- 
lurgist to Messrs. W. H. Allen, Sons & Company, 
Limited, of Bedford, has been appointed chief 
chemist to Messrs. Wolseley Motors, Limited. Prior 
to his present appointment he was associated with 
Keighley Laboratories, Limited. 

Masor RicHarp Mites, general manager of the 
Thorncliffe Ironworks, Sheffield, of Messrs. Newton, 
Chambers & Company, Limited, was the recipient 
of presentations recently on leaving to take up 
the position of director and general manager of 
Messrs. Head, Wrightson & Company, Limited, 
Stockton-on-Tees. 

CONGRATULATIONS are due to Mr. C. J. Dadswell, 
assistant foundry manager of the Grimesthorpe 
Works of the English Steel Corporation, Limited, 
Sheffield, who has been awarded a Robert Blair 
Fellowship by the L.C.C. He is spending the next 
twelve months on the Continent visiting various 
foundries, and is also taking a course of instruction 
at the Ecole Superieur de Fonderie in Paris. 


Wills. 
Hooker, BENJAMIN, late of Messrs. Peter 
Hooker (1928), Limited, engineers, 


Oswaip, James, Broniey, engineer, Past- 
President of Institute of British 
McCartHy, THomas, of West Hartlepool, 
director of Messrs. William Gray & 
Company, Limited, shipbuilders 
Bowtry, A. M., of Burton-upon-Trent, 
joint managing director of the Burton 
Constructional Engineering Company, 
Monks, F. W., of Warrington, formerly 
managing director of Messrs. Monks, 
Hall & Company, Limited, iron and 
CHAPMAN, James, of Swinton, Lancs, for 
many years principal of Messrs. 
James Chapman & Sons, steam and 
Cooper, Dr. ArtHUR, of Nantwich, 
Cheshire, one-time managing director 
of the North-Eastern Steelworks of 
Messrs. Dorman, Long & Company, 


£31,436 


£20.647 


£49,753 


£13,780 


£44,341 


£6,319 


£77,583 


JuLty 21, 1932. 


Obituary. 


THE DEATH OCCURRED, at his home in Glasgow, 
on July 13, of Mr. John M‘Ewan, who for many 
years was in the employ of Messrs. Robert 
MacLaren & Company, Limited, Port Eglinto: 
Foundry, Glasgow. 

Mr. THomas SMITH, manager of the Wellingte: 
Street, Leeds, works of the General Electric Com- 
pany, Limited, has died suddenly at Douglas (Isle 
of Man), where he was on holiday. He had been 
connected with the firm for 38 years. 

WE REGRET to announce the death. following a 
motor-car accident, of Mr. John S. McCormick, 
President of the J. S. McCormick Company, foundry 
requisite merchants and manufacturers, of Pitts- 
burgh, U.S.A. Mr. McCormick visited Europe in 
1923 to participate in the first international foundry- 
men’s convention, when his cheerful disposition 
gained for him a host of friends on this side of the 
Atlantic. 

WE DEEPLY REGRET to announce the death of Mr. 
John Sugden, which took place last Sunday. Mr. 
Sugden, who was educated at the Merchant Taylors 
School, was amongst the best-known personalities in 
the foundry industry, having for the last 30 years 
or so presided over the destinies of Messrs. J. W. 
Jackman & Company, Limited, the well-known foun- 
dry equipment house, of Manchester and London. 
When he acquired the business of Jackman it was 
a small concern handling foundry sundries. Under 
his control it rapidly grew, and he was amongst 
the first to import American moulding machines, 
supplementing P seme later by others from the Con- 
tinent and also sand-blast apparatus. Early in the 
war he decided to start manufacturing, and centred 
his Manchester office, which had already been estab- 
lished several years, at Vulcan Works, Black- 
friars Road. With advancing age—Mr. Sugden was 
in his 70th year—the practical management of the 
business has been largely in the hands of his two 
co-directors, Mr. W. H. Rawlinson and Mr. §. E. 
Garrett, and to these gentlemen we offer, on behali 
of the foundry industry, our sincere sympathy in 
the loss they have sustained. 


August’s, Limited, and Davy 
Brothers. 


A TRADE AGREEMENT. 


Mr. E. J. Fox (chairman), when presiding over 
the annual meeting of shareholders of Messrs. 
Davy Brothers, Limited, of Sheffield, announced 
that a trade agreement had been made with 
Messrs. August’s, Limited, of Halifax, whereby 
the latter concern undertook the sale and equip- 
ment and Davy Brothers the manufacture of 
modern plant and equipment for the mechanisa- 
tion of foundries. 

Mr. Fox recalled that whilst just prior to and 
during the war the Americans had paid con- 
siderable attention to the quantity production 
of castings, British progress had from this cause 
heen arrested. In recent times considerable de- 
velopments had taken place in this country, and 
markets for cheap castings were steadily being 
regained. Up to the present time the greater 
portion of the foundry equipment required by 
home industries had been imported from abroad, 
the importations being dictated not on account 
of price, but almost entirely due to the fact that 
anyone requiring to modernise or lay out a new 
foundry had found the technical knowledge and 
guidance available abroad to a greater extent 
than in this country. 

August's, however, had recently executed con- 
tracts in Germany, Belgium, France, Italy and 
Austria. He thought that the provision of cheap 
foundry methods would stem the competition 
which certain kinds of castings experienced from 
weldings. 


Tungsten Ore in Nova Scotia.—The shareholders 
of Indian Path Mines, Limited, during their third 
annual meeting, held at Halifax recently, decided to 
establish a plant this summer for the mining of 
tungsten ore, of which large quantities are reported 
to have been discovered in Lunenburg County, Nova 
Scotia. 
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RELIABLE 


Whether it be for Turbine 
Castings or parts for Pianos 
or Agricultural Machinery, one 
or other of the Staveley Range 
of Pig Irons will be found 
utterly reliable as a basis for 
sound foundry work. 


There are eight grades in the 
Staveley Range, each one 
differing in analysis for use 
separately or for mixture with 
others for distinct purposes. 


IRON CO., LTD., Nr. CHESTERFIELD. 
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Raw Material Markets. 


There is little movement as yet in the iron and 
steel markets. Little interest is being shown by 
foreign buyers, while the home consumption 
of iron and steel has been interrupted by the holi- 
day season. The markets for pig-iron and finished 
steel can only be described as “steady” at the 
moment, but some improvement.is looked for towards 
the end of the present quarter. 


Pig-Iron. 


MIDDLESBROUGH.— The export demand remains 
at a very low level. Shipments to Scottish con- 
sumers have also been affected by the holidays, so 
that the Cleveland ironmasters have to rely largely 
on the local demand. The latter, however, is still 
limited, as the foundries are only buying for their 
immediate needs. present prices offering little in- 
centive to enter into long-term contracts. Quota- 
tions are unchanged at:—No. 1 Cleveland foundry 
iron, 61s.: No. 3 Cleveland G.M.B., 58s. 6d.; No. 4 
foundry, 57s. 6d.; No. 4 forge iron, 57s. per ton, 
f.o.t. or f.0.b. 


Business in East Coast hematite remains on a 
small scale, some slight improvement having been 
seen during the last few days. Competition is keen, 
particularly for forward business, and the makers’ 
quotations of 62s. per ton for mixed numbers and 
62s. 6d. for No. 1 can be slightly shaded for large 
orders. <A ‘fair interest is being shown in West 
Coast hematite. but there is little actual business 
as yet. Bessemer mixed numbers remain at 66s. pe 
ton at works. 


LANCASHIRE.—-Little interest is being shown in 

pig-lron at the moment, many consuming centres 
being partially idle, owing to the holidays. New 
business has been very slow. The light-castings 
and textile-machinery foundries are moderately busy, 
but the heavy foundries are very short of orders. 
For delivery to users in the Manchester price zone, 
Midland brands of No. 3 foundry—Staffordshire and 
Derbyshire—are maintained at ‘67s. per ton, with 
North-East Coast iron at around 67s., Derbyshire 
forge at 62s.. Northamptonshire No. 3 at 65s. 6d.. 
Scottish No. 3 at from about 84s. 6d. to 85s. 6d. 
and West Coast hematite at around 81s. per ton. 
Indian iron is quoted at about 10s. per ton below 
the rates current for Scottish iron. 


_MIDLANDS.—There is little prompt demand for 
pig-lron, as many of the Midlands foundries con- 
tinue to work short time, the electrical and light- 
castings industries affording the only steady em- 
ployment. The motor trade, on the whole, is not 
taking the amount of material it did at this time 
last year. Quotations, delivered Birmingham and 
Black Country stations, are as follow :—Northants 
foundry No. 3, 62s. 6d.; No. 1, 65s. 6d.: forge, 
57s. 6d.; Derbyshire No. 3, 66s.; No. 1 foundry, 
69s.; forge, 61s. per ton. Lincolnshire and North 
Staffordshire brands of pig are obtainable at the 
same price as Derbyshire. Cleveland No. 3 pig- 
iron is still quoted at the competitive price of 66s. 
per ton delivered Midland stations. 


_ SCOTLAND.—Evidence of the paucity of the pig- 
iron trade-in Scotland is afforded by the news that 
two blast furnaces have been blown out at Gart- 
sherrie. This leaves only four furnaces still alight 
in Scotland, and the present state of trade does not 
warrant hopes of any recovery, the foundries having 
accumulated few orders over the holidays. There is 
no change in prices, No. 3 Scottish foundry iron 
remaining at 69s. 6d. f.o.t. furnaces, with 2s. 6d. 
extra for No. 1. No. 3 Middlesbrough remains at 
55s. 6d. f.o.t. Falkirk, with No. 3 Midland iron 
obtainable at a little less. There is still no Con- 
tinental iron on offer in Glasgow. 


Coke. 


Owing to the depressed conditions prevailing in 
the heavy industries, the consumption of coke 
remains at a low level. Quotations are:—Best Dur- 
ham foundry coke, 37s. 6d.; other grades, 35s. ; 
Welsh foundry, 30s. to 45s., according to analysis 
and tonnage, delivered Birmingham and district. 


Steel. 


Conditions remain irregular in the finished-steel 
market. Some smal! orders are being taken, but 
the general demand continues to be seriously affected 
by the poor conditions in the shipbuilding and heavy 
engineering trades. Galvanised sheets remain poor, 
but tinplates maintain their position. Only a few 
small orders are being taken for semis, as many 
works still hold large stocks, owing to their reduced 
rate of consumption. Little business is being taken 
by the Continental works, except on a very small 
scale, although they continue to quote competitive 
prices, in spite of the duty. 


Scrap. 


The Cleveland scrap-iron market has weakened 
further. ordinary heavy metal being available at 35s. 
and good machinery at 36s.. with light castings 
at about 30s. per ton. In the Midlands. business 
remains slow. machinery metal being offered at 45s. 
and clean light metal at 35s. 6d. to 37s. 6d. Busi- 
ness in scrap in Scotland been practically 
suspended for the holidays. In South Wales only 
a moderate business is being done in heavy cast 
iron at about 38s. Machinery scrap is being secured 
at about 42s. 6d. to 45s. 


Metals. 


Copper.—The price of refined metal continues to 
fall. and a new low record has now been reached at 
about 4.75 cents per lb. c.i.f. Europe. This price, of 
course, is far below the cost of production of many 
of the mines, and it is doubtful whether even the 
most favourably-situated properties are making a 
profit. Indeed, the price of copper would be much 
higher to-day were it not for the immense stocks, 
accumulated in more prosperous periods. Consumers, 
however, do not seem to be taking advantage of the 
present situation, and the demand in general remains 
very attenuated. 

Closing quotations :— 

Cash.—Thursday. £26 7s. 6d. to £26 10s.; Friday, 
£26 to £26 2s. 6d. ; Monday, £25 12s. 6d. to £25 15s. ; 
Tuesday, £25 lls. 3d. to £25 13s. 9d.; Wednesday, 
£25 7s. 6d. to £25 8s. 9d. 

Three Months.—Thursday, £25 16s. 3d. to 
£25 17s. 6d.; Friday, £25 11s. 3d. to £25 13s. 9d. ; 
Monday, £25 5s. to £25 7s. 6d. ; Tuesday, £25 3s. 9d. 
to £25 5s.; Wednesday, £24 18s. 9d. to £25. 

Tin.—Professional support has been forthcoming 
for cash tin, rumoured to be on account of a new 
pool, and the market is very steady. Consumption 
in Europe and the U.S., however, is showing the 
usual seasonal decline, coupled with a disturbing 
lack of forward buying. The decline in consump- 
tion, however, should be more than matched by the 
effect of the two months’ export holiday. 

Official closing prices :— 

Cash.—Thursday, £127 17s. 6d. to £128; Friday, 
£127 15s. to £128; Monday, £127 to £127 5s. ; Tues- 


day, £125 15s. to £125 17s. 6d.; Wednesday, 
£123 10s. to £123 15s. 
Three Months. — Thursday, £129 10s. to 


£129 12s. 6d.; Friday, £129 5s. to £129 10s.; Mon- 
day, £128 15s. to £129; Tuesday. £127 12s. 6d. to 
£127 15s.; Wednesday, £125 12s. 6d. to £125 15s. 

Spelter.—A steady reduction of the stocks held by 
the producers is being effected. but a poor Euro- 
pean demand and the general economic uncertainty 
continue to weaken the market. A moderate amount 
of business continues to be done with British con- 
sumers, but mainly for small quantities. 

Daily fluctuations :— 

Ordinary.—Thursday, £11 6s. 3d.;_ Friday, 
£11 6s. 3d.; Monday, £11 3s. 9d. ; Tuesday, £11 5s. ; 
Wednesday, £11 8s. 9d. 

Lead.—This market has shown little strength, in 
common with the other metals. The consuming in- 
dustries in this country show little sign of increasing 
their operations. On the Continent the slight spurt 
in buying, which followed the successful conclusion 
of the Lausanne Conference, has now died down. 
The outlook is very uncertain. 

The week’s prices have been :— 

Soft Foreign (Prempt).—Thursday, £9 16s. 3d.; 
Friday, £9 12s. 6d.; Monday, £9 8s. 9d.; Tuesday. 
£9 7s. 6d.: Wednesday. £9 5s. 
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Quantity Production of Grey-Iron Castings. 
(Concluded from page 35.) 


Mr. O'Suttivan agreed. As a rule, he said, 
only one iron was run from any one cupola 
during, the day, except that occasionally it was 
necessary to make a change at lunch time. That, 
of course, gave better control. If cylinder blocks 
were being made, iron for those cylinder blocks 
was melted in a particular cupola or cupolas. 
There was no splitting of charges. 

Mr. J. N. Burns, of the Ford Motor Com- 
pany, commenting on Mr. Gardom’s expression 
of disappointment that the Paper did not con- 
tain more information about the organisation, 
said that the reason was that Cork was situated 
in a present backwater of the engineering world, 
and problems that were regarded as simple by 
the staff may present considerable difficulties to 
outsiders and rice versu. Mr. O'Sullivan had, 
therefore, presented a broad picture of the 
organisation, and relied upon members asking 
questions so that any particular detail could be 
amplified. 

The whole system at Cork could be summed 
up in the word “ facilities ’—that was the secret 
of the whole organisation. In the foundry, if 
a moulder wanted a flask, it should be within 
easy reach if he was required to take four steps, 
they should be four clear steps; and if an accu- 
mulation of sand interfered with his movements, 
then his efficiency was reduced. It would be 
realised that there was no margin for unneces- 
sary motion when a moulder was making 100 
moulds per hour. 

With regard to the costing system, the prac- 
tice was to cost the castings on the ‘‘ minute 
system; the production of any casting occupied 
so many men so many minutes, and the resul- 
tant time cost was given as a “ minute cost.’’ 
The ultimate cost was then a matter of factory- 
accounting, and was naturally a function of the 
general efficiency ‘of the plant. 

Referring to the question of the policy adopted 
during the short-time periods, this is purely a 
matter of compromise. It was, of course, most 
efficient to shut down completely and reopen only 
when sufficient orders had accumulated to justify 
the various sections working at full capacity. 
However, customers’ requirements must be con- 
sidered, and so it was often found necessary to 
operate at reduced efficiency to meet immediate 
urgent demands. 

The PRESIDENT, in view of the statement in 
the Paper that defective castings that could be 
salvaged were put through the reheating furnace, 
welded, and then either passed or finally 
scrapped, asked if the reheating or annealing or 
normalising of every casting would be advan- 
tageous. He asked because he understood that 
a certain firm who were making electrical plant 
first rough-machined castings for big alternators 
and then put them through an annealing fur- 
nace, where the casting stresses expended them- 
selves; it was then found that the rough machin- 
ings were not anywhere near where they ought 
to be, and, therefore, they finished the machining 
after annealing. 

Mr. O’Sunsivan said that at Cork they had 
annealed castings and had found ‘that if any 
machining operations had been done on them 
they did not come within the specified limits 
when measured by gauges. Furthermore, they 
obtained very good results with very plain, 
simple castings when they gas-welded them. 


— 


Chromium Platiag.—According to an article by 
Dr. R. J. Pierson in ‘‘ The Iron Age” on the 
Properties of Chromium Plating,” it is pointed 
out that the oxide film which forms is apparently 
more refractory to high temperatures than the 
chromium itself. Therefore in certain welding 
operations, an oxidised chromium surface has with- 
stood momentarily surface temperatures of over 
3,000 deg. Fah., which is higher than the melting 
point of chromium. 
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a 
2000 PAIRS oF 
ROLLED STEEL 
=MOULDING BOXES 
‘Vy ARE IN DAILY USE IN 
| MESSRS WALLWORK’S 
FOUNDRY. 
iia A view of which 
you see here. 
For quantity production of accurate 
castings the name of Henry Wallwork 
& Co., of Manchester, stands pre- 
eminent. Sterling Boxes help them 
to maintain their reputation and 
supremacy. 
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CCPPER. 
£ a. d. 
Three months ae - 2418 9 
Sheets © 0 
India as 3810 
Wire bars .. ee oo 2036 0 
Do., Sept. .. 29 5 0 
Ingot bars .. 2915 0 
H.C. wire rods... 3310 
Off. av. cash, June 2618 
Do., 3 mths., June 26 14 84 
Do., Sttlmnt., June .. 2618 7,7; 
Do., Electro, June 31 5 
Do., B.S., June .. 30 4 4} 
Do., wire bars, June .. 3113 7,4 
Solid drawn tubes 
Brazed tubes 94d. 
Wire 64d. 
BRASS. 
Solid drawn tubes 
Brazed tubes = od 10}d. 
Rods, drawn 74d. 
Rods, extd. or rlld. 
Sheets to 10 w.g. 7$d. 
Wire 74d. 
Rolled metal 
Yellow metal rods 4d. 
Do. 4 x 4 Squares 54d. 
Do. 4 x 3 Sheets 54d. 
TIN. 
Standard cash... 12310 
Three months 125 12 6 
English o> 125.10 0 
Bars. . 129-10 0 
Straits 13015 
Australian 128 15 0 
Eastern 134 10 0 
Banca -. 1385 15 0 
Off. av. cash, June ame 
Do., 3 mths., June ~".. 116 18 53 
Do., Sttlmt., June 11413 13 
SPELTER. . 
Ordina: ee ll 8 9 
Remelted -- 1010 0 
Hard 910 0 
Electro 99.9 . - 1315 0 
India oe o 11 0 0 
Zinc dust .. 19 0 0 
Off. aver., June .. - HM iy 
Aver. spot, June .. «» 11:10 1133 
LEAD. 
Empire... ee -- 10 0*0 
average, June. . O15 OM 
Average spot, June - 912 Ly 
ZINC SHEETS, &c. 
Zinc sheets, English -- 2210 0 
Do., V.M. ex-whf. 
ee os -- 26 0 0 
Boiler plates ee 
Battery plates ee 
ANTIMONY. 
English .. 35 0 Oto 4210 0 
Crude oe -- 1400 
QUICKSILVER. 
FERRO-ALLOYS AND 


STEEL-MAKING METALS. 


FOUNDRY TRADE JOURNAL. 


WEEKLY PRICE CURRENT. 


Ferro-moly bdenum— 


a c. free, 6/3 per lb. 

of Mo. 
Ferro-titanium— 

23/25% carbon-free 11d. lb. 
Ferro-phosphorus, 20/25% .. £21 0 0 
Ferro-tungsten— 

80/85% 2/- Ib. 
Tungsten metal powder— 

98/99% 2/34 lb 
Ferro-chrome— 

2/4% car. £27 15 

4/6% car. £25 0 

6/8% car £24 10 


8/10% car... 
Ferro-chrome— 


* 

to 

o 
ooo 


Max. 2% car. £37 0 
Max. 1% car. £46 17 
Max. 0.70% car. .. £48 5 


70%, carbon-free .. rs 1/1 Ib. 
Nickel—80/99 .5% £230 to £235 
“F” nickel shot .-£207 0 0 


Ferro-cobalt .. 8/- lb. 


Aluminium 98/99% £95 0 0 
Metallic 
96 /98% 2/9 Ib. 


Ferro- -mangauere (net)— 
76/80% ioose £10 15 Otofll 5 0 
76/80% packed£11 15 Oto £12 5 0 
76/80% export (nom.) £9 0 0 
Metallic manganese— 
94/96% carbon-free 
Per ton unless otherwise stated. 


HIGH-SPEED TOOL STEEL. 


1/4 Ib. 


Finished bars, 14% tungsten 2s. 0d. 
Finished bars, 18% tungsten 2s. 9d. 
Per lb. net, d/d buyers’ works. 

Extras— 
Rounds and om 3 in. 
and over 4d. lb. 
Rounds and squares, under 
$ in. to } in. 3d. Ib. 
Do., under } in. to 3 in... 1/- lb. 
Flats, 4 in. x }in. to under 
.. 3d. lb. 
Do., under in. x in... 1/-Ib... 


Bevels of approved sizes 
and sections . 6d. Ib 
Bars cut to length, 10% extra. 


SCRAP. 

South Wales— aw a, 
Heavy steel . 117 6 
Bundled steel 

shrngs 114 Otol 17 0 
Mixed iron and 

steel 115 Otol 16 
Heavy castiron .. 
Good machinery 2 2 6to2 5 0 

Cleveland— 

Heavy steel 115 0 
Steel turnings ue 110 0 
Cast-iron borings .. 
Heavy forge 830 0 
W.I. piling scrap .. ss 8 26 
Cast-iron scrap 115 Otol 16 O 

Midlands— 

Light cast-iron scrap 116 6 
Heavy wrought iron 250 
Steel turnings, f.o.r. 018 0 

Scotland— 

Heavy steel 115 0 
Ordinary cast iron 2 
Engineers’ turnings 18 0 
Cast-iron borings . 110 0 
Wrought-iron piling 286 
Heavy machinery .. 
London—Merchants’ buying prices 
delivered yard. 

ns (clean) 22 0 0 

land (less usual draft) 
Zinc 
New aluminium cuttings . . 72 0 0 
Bresiery copper .. -- 18 00 
Gunmetal .. & 
Hollow pewter & 
Shaped black pewter 50 0 0 


PIG-IRON. 
(f.0.t. unless otherwise stated.) 


Foundry No. 1 61/- 

Foundry No.3. 58/6 

Foundry No. 4 ° 57/6 

Forge No. 4 ee os 57/- 

Hematite No. 1 . 62/6 

Hematite M/Nos. . 62/- 
N.W. Coast— 

Hem. M/Nos. d/d Glas. | 72/- 

d/d Birm. .. os 84/6 

Malleable iron d/d Birm. 117/6 
Midlands— 

Staffs common* 

» No.4 forge* 61/- 

» No.3 fdry.* 66/- 
Shrops basic 

» Cold blast, ord. _— 

» roll iron 
Northants forge* .. 57/6 
»  fdry. No. 3* 62/6 
»  fdry. No. 1* 65/6 
Derbyshire forge* . . oe 61/- 
fdry. No. 3* .. 66/- 
Bie fdry. No. 1* .. 69/- 
basic* .. ee 
*d/d Black Country dist. 
Scotland— 
Foundry No. 1 72/- 
Hem. M/Nos. d/d .. 68/6 
Sheffield (d/d — 
Derby forge 58/6 

»  fdry. No.3 63/6 
Lincs forge 

»  fdry. No.3 63/6 
E.C. hematite 75/- 
W.C. hematite 83/6 

Lancashire (d/d eq. Man. ae 
Derby forge ‘ 62/- 
fdry. No. 3 67/- 
Stafis fdry. No.3 . 67/- 
Northants fdry. No. 3 65/6 
Cleveland fdry. No. 3 67/- 


Dalzell, No. eT} 102/6 to 105/- 
Glengarnock, No. 3 84/6 to 85/6 
Clyde, No. 3 - 84/6 to 85/6 
Monkland, No.3 .. 84/6 to 85/6 
Summerlee, No.3 .. 84/6 to 85/6 
Eglinton, No. 3 ’ 84/6 to 85/6 
Gartsherrie, No.3 .. 84/6 to 85/6 
Shotts, No. 3 84/6 to 85/6 


FINISHED IRON AND STEEL. 


Usual District deliveries for iron; delivered 
consumers’ station for steel. 


Iron— £6. d, 
Bars (cr.) 9 5 Oto 916 0 
— bolt iron7 15 Oto 810 0 

oops -- 1010 Otol2 0 0 
Marked bars (Staffs) f.0.t. 12 0 0 
Gas strip 1010 Otol2 0 0 
Bolts and nuts, # in. x 4in. 12 0 0 

Steel— 

Plates, ship, etc.8 15 Oto 8 17 
Boiler pits. 8 7 6to 9 5 
Chequer pits. 10 7 
Angles 8 7 
Tees os oe 9 7 
Joists 8 15 
Rounds and equates, 3 in. 

to 5} in. 7 
Rounds under 3i in. ‘to hit in. 

(Untested) 6 12 6&u 


Flats—8 in. wide and over 8 
» under 8 in. and over 5in. 8 17 


a2 


Rails, heavy 8 5 Oto 810 
Fishplates 
Hoops (Staffs) 9 10 
Black sheets, 24g. 8 0 0 to 8 10 
Galv.cor.shts. 9 5 0to 9 15 
Galv. flat shts. 9 15 0to 10 15 
Galv. fencing wire, 8g. plain 12 7 
Billets, soft. . 417 6to5 7 
Sheet bars .. 415 0to5 5 
Tin bars... ws ore 
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PHOSPHOR BRONZE. 


ber ib. basis, 
Tubes .. ee on oo 
Castings . 12d. 


Delivery 3 owt. free. 
10% phos. cop. £30 above B.S. 
15% phos. cop. £35 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. & Son, 
NICKEL SILVER, &c. 


Per lb. 

Ingots for raising 7d. to 1/1 
Rolled— 

To Q9in.wide  .. 1/1 tol/7 

To l2in. wide .. 1/1} to 1/7} 

To 15 in. wide 1/1} to 1/73 

To 18in. wide .. 1/2 to1/8 

To 2lin. wide .. 1/2} to 1/8} 

To 25in. wide .. 1/3 tol/9 
Ingots for spoons and forks 7d. to 1/34 
Ingots rolled to spoon size 10d. to 1/6} 
Wire round— 

to 10g. 1/4} to 1/11} 


with extras according to gauge. 
Special 5ths quality turning rods in 
straight lengths, 1/3} upwards. 
AMERICAN IRON AND STEEL. 
At Pittsburgh unless otherwise stated. 
Dols. 


No. 2 foundry, Phila. .. 14.34 

No. 2 foundry, Valley - 14.50 

No. 2 foundry, Birm. oo SE 
ic is 15.39 

Bessemer . - 16,89 

Malleable .. 16.39 

Grey forge 16.39 

Ferro-mang. 80%, seaboard .. 68.00 

O.-h. rails, h’y, at mill .. -- 43.00 

Billets .. 26.00 

Sheet bars ‘ 26.00 

Wire rods 37.00 

Cents. 

Iron-bars, Phila. . Pe 

Tank plates 1.60 

Beams, etc. oo ta 

Skelp, grooved steel. oo 

Skelp, sheared steel 

Steel hoops 1.60 

Sheets, black, No. 24 

Sheets, galv., No.24 2.85 

Wire nails oe os 

Plain wire oot 

Barbed wire, galv.. 

Tinplates, ]00-lb. box .. 

COKE (at ovens). 
Welsh foundry .. 22,6 to 25/- 
» furnace .. 16/6 to 17/6 

Durham and Northumberland— 

» foundry 21/- to 25/- 
»  furnace.. -- 13/- to 13/6 

TINPLATES. 
f.o.b. Bristol Channel ports. 

1.C. cokes 20x14 per box 15/- to 15/6 
28x20 .. 30/- to 3l/- 
183x14,,_ .. 

C.W. 

” 20 x 10 ” =~ 
18} x14,, 

SWEDISH CHARCOAL IRON & STEEL. 

Pig-iron £6 0 Oto £7 0 0 

Bars, hammered, 

basis .. £1610 Oto £17 0 0 

Bars and nail- 

rods, rolled, 
basis £15 17 6 to £16 5 0 

Blooms £10 0 Oto £12 0 0 

Keg steel £32 0 0 to £33 0 0 

Faggot steel £18 © 0 to £23 0 0 

Bars and rods 

dead soft, st'1£10 0 0 to £12 0 0 


All per English ton, f.o.b. Gothenburg. 
(Subject to an exchange basis of 
Kr. 18.16 to £1.] 


XUM 


Jv 


July 


; 12 = 
July 
4 9? 
1895 
1896 
a 1897 
1898 
1899 
1900 
a 1901 
| 1902 
1903 
| 1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
z 1926 
| 1927 
| 1928 
1929 
| | 1930 
1931 
1932 
Ferro-silicon— 
2% 8 5 0 
45/50% .. 13 5 0 
Ferro-vanadium— 
35/50% 12/8 lb. Va. 


o 


XUM 
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DAILY FLUCTUATIONS. Standard Tin (cash). Spelter (ordinary) Zine Sheets (English). 
y 14 .. 12712 6 ine. 20/- July 14 .. 11 6 3dec. 1/3 July 14 .. 2210 Nochange 

July 14 Rochen » .. 12715°0 , 2/6 » .. 6 3 Nochange 
» 0 Ode. » 18 .. 127 0 Odec. 15/- » 18 .. IL 3 2/6 
” » 19 .. 12915 0,, 25)/- » .. 5S Oine 1/3 

Electrolytic Copper. Tin (English ingots). Spelter (Electro, 99.9 per cent.). Lead (English). 

July 14 29 10 0 No change July 14 .. 12910 Oince. 25/- July 14 14 0 ONo change July 14 .. 11 15 ONo change 
~ 29 0 Odec. 10/- » .. 129 5 Odec. 5/- 13.15 Odec. 5/- » .. 110 Odec. 5/- 
18 28 10 O ,, 10/- 10/- 5/- 18 .. 1110 ONo change 
19 28 10 No change Pen: 25/- 19 1315 Oine. 5/- 19 5 Odec. 
20 27 15 Odec. 15/- 20 .. 12510 0 ,, 40/- 20 13 15 No change 20 1l 5 O No change 

AVERAGE MONTHLY PRICES OF STEEL BOILER PLATES IN ENGLAND. 
| | | | | Yearly 
Year Jan. Feb. | March April May June July Aug. Sept. Oct. Nov. Dec, average 
| 
| £8. £s.d. | £8 ta 4-1 tae d. £s. d. £s. 4. £s. d. d. | £8. £s. d. 

1895 515 0 515 0 | 512 6 512 6 515 0 517 6 515 0 517 6 6900 6 00 i i | 600 5 16 105 

1896 a 6 00 6 00; 6 2 6 6 2 6 6 2 6 600 6 0 0 600 600 6 2 6 610 0 610 0 62 6 

1897 al 610 0 610 0 610 0 6 7 6 6 2 6 6 2 6 6 5 0 6 00 6 0 0 6 0 0 6 7 6 610 0 65 5 

1898 aa 610 0 6 8 9 6 8 9 610 0 615 0 618 9 617 6 617 6 + &.@ 615 0 700 750 615 & 

1899 s 760 8 0 0 8 2 6 8 26 8 5 0 8 5 0 812 6 812 6 815 0 815 0 893 6 95 0 817 8 

1900 950 9 5 0 9 7 6 910 0 912 6 10 5 O 10 5 O 10 5 O 10 5 0 10 0 0 915 0 915 0 91510 

1901 95650; 96850 815 0 810 0 810 0 710 0 715 0 715 0 715 0 715 0 715 0 715 0 8 $11 

1902 . 712 6 712 6 712 6 710 0 710 0 710 0 710 0 710 0 710 0 710 0 

1903 710 0 | 710 0 715 0 760; 7650 7, 2. © 7 5 0 700 700 700 700 617 6 7 HET 

1904 612 6 | 615 0 700 700 700 700 700 700 700 700 700 700 6 18 11 

1905 617 6 | 617 6 617 6 617 6 617 6 617 6 617 6 617 6 610 0 76 0 800 800 se . 

1906 800; 8 v0 8 00 8 00 8 00 8 00 8 00 800 8 00 8 00 8 00 810 0 8 010 

1907 810 0 | 810 0 810 0 810 0 810 0 810 0 810 0 810 0 810 0 810 0 8 00 800 88 4 

1908 710 0 | 710 0 710 0 76 0 765 0 , & © 700 700 700 700 700 700 739 

1909 700; 700 700 700 700 615 0 615 0 615 0 700 700 700 700 618 9 

1910 7.0 0 | = 7 © 765 0 760 7650 750 710 0 710 0 710 0 761 

1911 710 0 + #710 0 710 0 710 0 710 0 710 0 710 0 710 0 710 0 710 0 710 0 714 0 710 4 

1912 718 9 | 800 8 00 8 7 6 810 0 810 0 810 0 815 0 816 3 900 920 9650 8i1l 2 

1913 950 9 5 0 9 5 0 9 5 0 9 5 0 9 656 0 9 5 0 819 0 815 0 8 5 0 715 0 715 0 817 0 

1914 715 0 715 0 715 0 713 9 710 6 75 0 700 800 6@2s6; 8s860 8 56 0 8 6 0 716 11 

1015 814 0 910 0 917 6 1010 0 1010 0 11 00 11 0 0 11 0 0 ll 00 11 40 1200 13 00 1015 5 

1916 13 00 13 00 13 0 0 1215 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 12 12 11 

1917 1210 0 | 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 

1918 1210 0 | 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 

1919 13 00; 15 0 O 15 00 15 0 19 56 0 1917 6 2100 2110 0 2110 0 2110 0 2115 0 2310 0 18 989 9 

1920 2600! 28 0 28 0 2810 0 29 6 O 30 0 0 30 0 0 30 0 0 3010 0 31 00 3100 3100 20 9 2 

1921 30 50/2800 25 00 25 00 25 00 23 00 21 00 2010 0 19 0 1710 0 100 1416 0 221090 

1922 1410 0 11410 0 1410 0 1410 0 1410 0 13 1 8 1310 0 1215 0 1210 0 1210 0 1210 0 12 60 1310 9 

1923 12289! 18 6 0 00 14400 400 1400 1312 6 1300 1300 1300 13 00 1310 0 9 lt 

1924 1310 0 1810 0 13 10 0 1310 0 1310 0 1310 0 13 10 0 1400 1400 1311 0 13 5 O 138 6 0 13 10 11 

1925 13 6 0 13 6 O 5 0 13 10 1215 0 1215 0 1215 0 1215 0 12 6 1114 0 1110 0 1110 0 1211 5) 

1926 1110 0 1110 0 1110 0 11 6 O 11 5 0 11 6 0 11 56 O ll 56 O 11 56 O 11 6 O ll 56 0 11 6 O 11 6 3 

1927 11 56 0 11 6 O 11 5 0 11 56 O 11 2 6 11 00 ll 00 00 1016 0 1010 0 1010 0 10 10 0 1019 0} 

1928 1010 0 1010 0 1010 0 1010 0 1010 0 1010 0 1010 0 1010 0 1010 0 1010 0 1010 0 1010 0 1010 0 

1929 1010 0 1010 0 1010 0 1010 0 1010 0 1010 0 1010 0 10 5 0 10 1 3 10 1 8 10 1 8 10 17 10 6 

1930 10 2 9 10 3 5} 10 3 9 10 3 9 10 3 6 10 2 6 10 2 6 10 2 6 10 2 2 919 6 916 3 916 3 10 1 ef 

1931 ou @ | 915 0 915 O 91011 9 6 9 9 5 0 970 9 7 OF 9 8 9 9 5 9 9 5 6 9 9 6 99 4 

1932 95 0 9 2 6 818 6 817 6 816 63% 816 3 _ 


CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. 


13, RUMFORD STREET, LIVERPOOL. 


All grades FOUNDRY, HEMATITE, BASIC, 


ILLIAM JACKS COMPANY, 


CENTRAL CHAMBERS, 
3, HOPE’ST., GLASGOW, C.2. 


IRON 


SPECIALS, &c. 


NON-FERROUS METALS 


COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 


ZETLAND ROAD, 
MIDDLESBROUGH. 


JACKS COMPANY, 


“WINCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. 


2. q 
oa. 
10d. 
12d. 
7% 
4 
1/3} 
1/64 
is in 
ited. 
Dols. 
4.34 
4.50 
11.00 
5.39 
16.89 
16.39 
38.00 
6.00 
26 .00 
"ents, 
| 
rH 
17/6 a 
» 
6 
— 
EEL. 
0 0 45% 
0 0 
5 
0 
0 
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SMALL ADVERTISEMENTS. 
Notice. 

Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d, per line, first line im capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/- 
(A remittance should accompany instructions.) 


SITUATIONS VACANT AND WANTED. 
ange position as Marker-Out Inspec- 


over 25 years’ experience, last 34 
years tha A sound knowledge of trigono- 
metry and workshop practice. London district 
or South preferred.—For further information 
apply, Box 230, Offices of THe Founpry TRADE 
JouRNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


Foreman wanted for small 
foundry in Jreland. Must be able to take 
complete charge of moulding and core-making, 
with a knowledge of moulding machines, 
cupolas, mixing of metals and _ up-to-date 
methods of moulding, and willing to work on 


SITUATIONS VACANT AND WANTED—Contd. 


POSITION required as Foundry Manager or 

Superintendent. Extensive experience in 
electrical work, high-class in- 
Steel, malleable and 
Highest recom- 


marine engines, 
ternal-combustion engines. 
non-ferrous, also patternshop. 


nendations. (187) 
PARTNERSHIP. 
PPARTNER, small Brass, G.M., Aluminium 
Foundry, 8.E. district ; £150 capital; take 


charge.—State experience, wages, age, etc., 
Wuirtinae’s, Accountants, 38, Guernsey Grove, 


Herne Hill, London, 8.E. 


MACHINERY — Continued. 


THOS- W. WARD, LTD. 


Universal Screwing Machine, cap. 3” to 6” 
pipes. At Silvertown. 
25” Motor. Dr. ** Sirocco’ Ventilating Fan, 


Davidson. At Inverkeithing. 

Geared Foundry Ladle. hand-operated. 20” 
deep x 23” dia. at top. At Silvertown. 
Pneumatic Sand Moulding Machine. 16” x 


16” x 6”. 
ALBION WORKS, SHEFFIELD. 
’Grams: Forward, Sheffield. 


"Phone, 23001 (10 lines.) 


Albion ’’ Catalogue on application. 


MISCELLANEOUS. 


PATENT. 


HE Inventor of British Patent No. 288890, 
relating to Cupola Blackheart Malleable 
Piocess, producing low-carbon iron, sound cast- 
ings any thickness, test on 3 in., 10 to 15 per 
cent. elongation; great savings; successfully 
applied in England by the Wycliffe Foundry 
Company, Limited, since 1927, as well as in 
France, Belgium, is desirous to sell his 50 per 


floor when necessary.—Apply, stating age, ex- cent. rights in the Patent.—All inquiries to be 
perience, and salary expected, to Box 234, addressed to: Ets D. K. P. Caavmont (Hte. 
Offices of THe Founpry Trape JournaL, 49, Marne). France. 

Wellington Street, Strand, London, W.C.2. 

FrouNDRy Foreman wanted for large PUBLICATION. 


modern iron foundry in the Midlands; 
must be progressive and experienced in produc- 
tion of high-class engine castings; competent 
to take full control.—State aye, full details of 
experience, and salary required, to Box 232, 
Offices of THE Founpry Trape Journat, 49, 
Wellington Street, Strand, London, W.C.2. 


EMPLOYMENT REGISTER. 


Conducted by the Institute of British Foundry- 
men by courtesy of the proprietors of THz 
Foonpry TraDE JouRNAL. 


Correspondence should be addressed to the 
General Secretary, Institute of British Foundry- 
men, St. John Street Ohambers, Deansgate, 
Manchester, from whom full particulars can be 
obtained of this service. 

Any employer wishing to communicate with 
a candidate should write to the General Secre- 
tary, quoting identification number. 


ETALLURGIST, with first-class steelworks 
and foundry experience, requires position. 
Ten years in full charge. Cupola control, metal 
mixings for high-class castings. (183) 


yf ECHANICAL Engineer, age 36, with ex- 

ceptional experience in work organisation, 
including works manager’s position, requires 
appointment. . Has initiated planning, costing, 
bonus schemes, in machine shops and foundries 
with well-known firms. Latest position works 
manager. Honours Degree. Excellent war 
record. (184) ; 


ROGRESSIVE Position required, either 

inside or outside foundry, by young man, 

age 33 years. Has had practical experience in 

jobbing foundry, and has studied the economic 

production of iron castings and ingot moulds. 

Ts willing to invest small amount of capital in 
right concern. (185) 


WYOUNDRY Manager with wide experience, 
sound technical training, excellent cre- 
lentials, is desirous of similar position. (186) 


YLAND’S DIRECTORY of the Coal, Iron, 
Steel, Tinplate, Metal, Engineering, Hard- 
ware and Allied Trades. 1932 edition. Now 
ready. Price 42s., bound in_ cloth.— 
InpustTRiAL NewspaPers, Ltp., 49, Wellington 


Street, Strand, London, W.C.2. 
PROPERTY. 
MAGNIFICENT 
11 ACRES WORKS SITE. 
SHEFFIELD. 


145,000 Sq. Ft. of Shops. 
SIDING CONNECTIONS 
with L.M. & S. and L. & N.E. Rlys. 
WELL-BUILT & COMMODIOUS OFFICES 


Will Sell whole or in lots to suit customers 
or Let on favourable terms. Unique oppor- 
tunity for Manufacturers. 


Apply— 
THOS: W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 


MACHINERY. 


VOUNDRY Plant 
including: 15-, 


and Machinery for Sale. 
and 5-ton Overhead 
Electric Travelling Cranes; 10-ton Smith Loco. 
Steam Travelling Crane; Sand Slinger; Pneu- 
le: Royer Sand Mixing Machine; Moulding 
Machines ; Weighing Machines; 5-ft. Pan Mills; 
4- and 8-ton Cupolas; Blackman Blowing Fans; 
Ladles, Portable Drying Stoves; Air Compres- 
sor, 8 in. x 9 in.; Pneumatic Tools; Wood- 
working Machines; Drilling Machine; Lathes 
and Planing Machine, etc. Also other usual 
Foundry Plant.—Apply for full and further 
particulars to James W. Etuis & Company, 
Limirep, 9, Ellison Place, Newcastle-upon- 


Tyne.1. 


RON CASTINGS.—Modern well-equipped 

foundry in the North desires arrangement for 
manufacture of spec ‘al ¢ astings—light or heavy. 
Would purchase or lease patent rights or under 
suitable agreement would install specialised 
plant for mass production.—Apply, Box 228, 
Offices of THe Founpry Trapr JourRNAL, 49, 
Wellington Street, Strand, London, W.C.2. 


LADLES—GEARED 


12-Ton “Stevenson” ... 
9-Ton “MacNeil”... 
4-Ton “ Evans” ... £28 
3-Ton “ Evans” ... £24 
2-Ton “ Evans” 


PNEUMATIC MACHINES 


£45 
£160 


18” x 18” Tabor split pattern 

30” x 40” Tabor rollover 

No. 2 Britannia Jolters .. 2@ £36 

No. 0 Britannia Jolters -- 4@ £20 

Core Jolters, 3” Cylinder new, £4 each 
ABOVE ARE AS _ NEW. 


BUY FROM ME AND SAVE MONEY! 
Foundry Machinery 


Avex. HAMMOND, Merchant, 
14, AUSTRALIA ROAD, SLOUGH 


REFINED 
ALLOY IRONS 


A new range of compositions containing 

varying proportions ns of N Nickel, Chromium, 

Vanadium, Titanium, etc., suitable for 

wear and. corrosion resistance, castings 

required’ to withstand high 
acid resistance and for high stren 

and resilience qualities. 

use of Alloy Pig Irons ensures homo- 

us castings, avoids segregation and 

le losses and gives 100% benefit from 

alloy additions. 


BRADLEY & FOSTER LIMITED 


DARLASTON BLAST FURNACES, 
DARLASTON, STAFFS 


Telegrams : 
Bradley's, Darlaston. 


Telephone: 
Darlaston 16 (P.B. Ex.) 


IRON up to 100 Tons. 
Special Air Furnace. 


Grain Chill and Steel ROLLS, 
HEAVY CASTINGS. 


STEEL up to 40 Tons. - 
Siemens’ Steel Only. 


R.B.TENNENT, Limited, COATBRIDGE,N.B. 


SUPERIOR SILICA BRICKS 


FINE SILICA CEMENT. 


TRADE MARK—R. DINAS. 


SMARTS DINAS SILICA BRICK CO. LTD., KIDWELLY 


| 

= — 
: 


